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Virginia Academy of Science 
ue 
OFFICERS 
Boyp HarsnparcGer, President 
E. C. L. Murer, Secretary-Treasurer Emeritus 
Forey F. Suirn, Secretary-Treasurer 
Guy W. Horstey, President-Elect 
COUNCIL 
(Board of Trustees) 
Elected Members 
Gituit A. Larew (1950) ALLAN T. GarrHMey (1952) 
Epwarp S. Hariow (1951) Joun N. Buck (1953) 
Lapiey Husrep (1954) 
Ex-officio Members 
Artruur Bevan (1950) Jesse W. Beams (1951) 
Sipney S. NeGus (1952) 
LOCAL ARRANGEMENTS—1950 MEETING, MAY 11-13 
Roanoke Hotel, Roanoke 
Host INstrrurions: Hollins College and Roanoke College 


P. M. Patterson, Chairman, Hollins College 


Ashley Robey, Co-Chairman, Roanoke College 


Meeting Rooms and Projection Equipment ....... John D. Schumacher 
ee REPEC OCCT Harriett H. Fillinger and Herta Taussig 
Housing. .C. Lucian Crockett, Mrs. J. F. Prufer, and R. Rush Anderson 
SN ci oace o> vee bea ee aha Kenneth Hood and Willard N. James 
NS stag Sik: Ga ol Fi: ai8 ei Grae ate ee Helen Churchill and C. H. Raynor 
Aumaal Dimmers . 2... 2056 csscces Cecile Finley and Thomas C, Capraro 
TO eT Pe ene D. R. Carpenter 
ET re ees Louise Maddrey and Nellie Manges 
ER Saat ae poco 0016 Kino HH Re SNES pieeieinl oly wae eae D. R. Carpenter 
0 EC CTE TCC eR ee Thomas C. Capraro 

EEC SE Een rer Theodore W. Gibson 

NN oo saa caren Gat A Rd de tote Ue Aw Sm ee ee a C. H. Raynor 


Fifth Virginia Science Talent Search ...........Molly T. Denton 





er 
ig 
on 
es 
or 
ro 
er 
es 
er 


ro 


or 











PROCEEDINGS 1949-1950 


ACADEMY COMMITTEES APPOINTED BY 
PRESIDENT HORSLEY 
FOR 1950-1951 


Officers of Academy will be ex-officio members of all committees 


Lone-RaNnGE PLANNING 
Marcellus H. Stow, Chairman 
Washington and Lee University 
Robert F. Smart. Vice-Chairman 

University of Richmond 


Lloyd C. Bird Mrs. Cecile Bolton Finley C. T. O'Neill 
Justus H. Cline Allan T. Gwathmey Lorin A. Thompson 
Byron N. Cooper H. Rupert Hanmer Phillip C. Scherer 
Virginius Dabney George W. Jeffers L. E. Ward, Jr. 
Cecil F. DeLabarre Ivey F. Lewis H. N. Young 


Sidney S. Negus 


PresipENt’s Apvisory COMMITTEE 
(Elected by Sections ) 
Officers of All Sections for 1950-1951 

Agricultural Sciences: S. F. Thornten, Chairman; E. Mapp Dunton, Jr., 
Vice-Chairman; R. C. Carter, Secretary; T. J. Nugent, Section 
Editor (1951) 

Astronomy, Mathematics and Physics: A. Marguerite Risley, Chairman; 
Reuben E, Alley, Jr., Secretary; Irving G. Foster, Section Editor 
(1951) 

Bacteriology: J. Douglas Reid, Chairman; William A. Dorsey, Vice- 
Chairman; Fred C. Orcutt, Councilor to Society of American Bac- 
teriologists; W. French Skinner, Secretary; J. Douglas Reid, Sec- 
tion Editor (1951) 

Biology: Horton H. Hobbs, Jr., Chairman; Roscoe D. Hughes, Vice- 
Chairman; A. M. Showalter, Secretary; Ladley Husted, Section 
Editor (1952) 

Chemistry: J. Robert Taylor, Chairman; W. Schuyler Miller, Secretary ; 
William E. Trout, Jr., Section Editor (1952) 

Education: R. Claude Graham, Chairman; Z. T. Kyle, Secretary; Fran- 
cis G. Lankford, Section Editor (1952) 

Engineering: R. E. L. Gildea, Chairman; B. A. Niemeier, Secretary; 
N. F. Murphy, Section Editor (1953) 

Geology: Allen Sinnott, Chairman; W. Horatio Brown, Vice-Chairman; 
William T. Parrott, Secretary; Nelson Cooper, Section Editor 
(1953) 

Medical Science: Erling S. Hegre, Chairman; Daniel T. Watts, Secre- 
tary; William Bickers, Section Editor (1953) 

Psychology: John N. Buck, Chairman; Stanley B. Williams, Secretary- 
Treasurer; Frank Finger, Executive Committeeman; Richard H 

Henneman, Section Editor (195+) 
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Science Teachers: W. I. Nichels, Jr., Chairman; Miss Susie V. Floyd, 
Vice-Chairman; Miss Martha W. Duke, Secretary; L. W. Jarman, 
Section Editor (1954) 

Statistics: Charles M. Mottley, Chairman; Lionel Weiss, Vice-Chairman; 
Milton E. Terry, Secretary; Walter A. Hendricks, Section Editor 
(1954) 

RESEARCH 
H. Rupert Hanmer, Chairman (1952) 
The American Tobacco Company Research Laboratory 

P. O. Box 4178, Richmond 
J.C. Forbes (1951) Allan T. Gwathmey (1952) 
W.S. Flory (1954) Robert F. Smart (1953) 

Leland B. Snoddy (1955) 

FINANCE AND ENDOWMENT 

Robert F. Smart, Chairman 

University of Richmond, Richmond 


Lloyd C. Bird Boyd Harshbarger 
Allan T. Gwathmey Nelson Marshall 
H. Rupert Hanmer Lawrence H. Pownall 


C. Braxton Valentine 


Junior AcaDEMY OF SCIENCE 
F. S. Andrews and B. N. Cooper, Co-Chairmen 
Virginia Polytechnic Institute, Blacksburg 
Kenneth Gordon A. G. Macklin W. A. Murray 
Sherman Grable Miss Vada C. Miller W. I. Nickels, Jr. 
Mrs. B. G. Heatwole Mrs. Janie G. Nance Bruce D. Reynolds 


Sixru Virainia Science TALENT SEARCH 
Philip C. Scherer, Jr., Chairman 
Virginia Polytechnic Institute, Blacksburg 


Alfred R. Armstrong Mary E. Kapp L. W. Jarman 
James W. Cole C. M. Kineaid Howard R. Richardson 
J. H. Johnson Alfred L. Wingo 


Acrivities For CoLLeGiatE MEMBERS 
Joe W. Guthridge, Chairman 
Virginia Polytechnic Institute, Blacksburg 


Si EE ss cient eke om ieee William and Mary College 
a Terre re reer Longwood College 
NS MINED ogo snk the renenay we aes Virginia Military Institute 
SN Peer TeT ere eee Tee eT ee 
A a SE 5 oh ia vp dae in 3 kh ww vie Be RR Hollins College 
DM OEIOE 6.6. 1.4.55) ox 5s deb oh eens Haaineteewan Lynchburg College 
waters MCr. GIAYGON ..0.6 666 ccc cece ve Virginia Polytechnic Institute 
Bs Be BOY ccc c cece vscccctsiccscccc cM COREE: <a’ 


PN Ns OD. 5's: ob Fev tei bE ie cd eines alee Bridgewater College 
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EE Sige ccich peace tw ewe wana Virginia State College 
RIS Te MIN Bes io 5 8 d, ct ib inn esongierparainern University of Richmond 
SE ENE. shin. 365%. 4 44. Gro Nx marnels snp Sen Roanoke College 
PRUE ER INES og 6 unc. sale © ke be erence anaes Emory and Henry College 
WaIAGG MOUND |, 5p 5 cSc4igi sng Gale DUR melern wie Stowe Washington and Lee 
SS er re ere Randolph-Macon College 
Pant A WORE? occa nar caweoses aos Randolph-Macon Woman’s College 
RT ET RE 5 os oka! atdnigra dig rasta own ere pte Sew arenes University of Virginia 


MEMBERSHIP 
Foley F. Smith, Chairman 


Box 1395, Richmond 


es 2555s, Dales are t awe ee Virginia Polytechnic Institute 
OE Si MN. ohn hea neu kad Oo eee aaee Radford College 
MGROEE Fe CGRPOE Sie ois ain sis 0% sie sree wacelers Virginia Military Institute 
Genome 55. Cement onic cc ciceeees Institute of Textile Technology 
Plovence &. Fiagme . ow... cece cccecserssesesscss Cte Buen Coleus 
WV MTIOUS PERNUORD 0 ocis dod erse coulis O96 mar Washington and Lee University 
PEGE TER MBC OD 65 en 6lb ice cnaie eee are oom erwae Virginia State College 
pe PT eee 
en Ee. FRO 5s oo HS Asians hols ooo elerpigiantiaseng University of Virginia 
Edward Alvey, Jr. .........0.0.22+02+-+.-+Mary Washington College 
Os, NII CME eile 6s Sco, gta gasrieuvec alla, nr were erator eee Bridgewater College 
Bee Mes OMNIS 25s psn ao oie ms Gira nse, t9:/ocpvat ase, Sie Guts ay Shey oT wam tere Radford College 
AMEN EN a, Si gcsiinnes ea pi a rues tals a Cclanere aoe adatat Westhampton College 
MEAEY Bi. ODD: 5 sieia ca Raine eee Hees Richmond Professional Institute 
PWNS See SUES | osc iinesisndd, sistas Wed hatwe wees Medical College of Virginia 
A PPE Ee Te eee ee Te Tee ee ee, Roanoke College 
as Te PE NRE 5 rong ra acd Ga AC Ouek, dom acw ve oR aA halo ake Madison College 
a, Se a ar Pee Virginia Polytechnic Institute 
A, ME ke kchiy edad en cen ekdcewe ene Virginia Military Institute 
CN DOE Si icawedeeesuwane Larus and Brother Company, Inc. 
Me CC UT TUTE OCT Te CTT ee ce Dan River Mills (Danville) 
Randolph N. Gladding.......American Tobacco Co., Inc. (Richmond) 
J. D. Schumacher ..........American Viscose Corporation (Roanoke) 


James River Prosgectr 
Marcellus H. Stow, Chairman 
Washington and Lee University, Lexington 
Robert P. Carroll Ivey F. Lewis C. T. O’Neill I. D. Wilson 
Justus H. Cline A. B. Massey Foley F. Smith 


Resource-Use Epucatrion 
Alfred L. Wingo, Chairman 


State Department of Education, Richmond 
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Edward Alvey, Jr. C. F. DeLaBarre Wilbur O’Bryne 
John W. Bailey T. V. Downing Wortley F. Rudd 
Justus H. Cline H. C. Graybeal J. J. Shomon 
Allan R. Cochran Nelson Marshall John T. Wood 

F. E. DeHaven Mrs. Elmira C. Maurice 


Vireinta Frora 
A. B. Massey, Chairman 
Virginia Polytechnic Institute, Blacksburg 
Lena Artz Hiden T. Cox Ruskin S. Freer 
R. P. Carroll Walter S. Flory Paul M. Patterson 


VirGinia Fauna 
J. D. Andrews, Chairman 
Virginia Fisheries Laboratory, Yorktown 


W. T. Allen Richard L. Hoffman George E. Klak 
Paul R. Burch P. C. Holt Harry G. M. Jopson 
Horton H. Hobbs, Jr. D. Ralph Hostetter John T. Wood 


Mary E. Humphreys 
VirGINIA JOURNAL OF SCIENCE 
(Elected by Council) 

Boyd Harshbarger, Editor-in-Chief 
Virginia Polytechnic Institute, Blacksburg 
Horton H. Hobbs, Jr., Technical Editor 
Section Editors 
(Elected by Sections ) 


ee NG 38 G 3.0 ode six erarn 0 oe melmceinterete aa arenes Agricultural Sciences 
PO HEED oo secvcanssareed Astronomy, Mathematics and Physics 
PS rer reer rer Bacteriology 
PTT ITT TOT TTT CTT eT TTT TO Te Biology 
EE OE OT Te ee Te | ere Chemistry 
NI ES AEBS o.:b a a ew. ae are Sve asieceWs & phe ieLie ae ieee Education 
Pe  ciocnesecekenteabene vee s6e eR RReReE Engineering , 
BRT OOL TCC TT OTT TCC E TET Geology 
MUU TREES. ne cvcctceccccivessivsesececss scan Eee 
I INR 6:6 0 in: seine sida big alned b-cecetaiens Psychology 
Ee eer errr ee ere ee re Science Teachers 
CE osc rete cscueeetesesncerhinn te eeedwanes Statistics 


Stare Scrence Museum 
George W. Jeffers, Chairman 
Longwood College, Farmville 
ExcHANGE OF FoREIGN STUDENTS 
Edgar J. Fisher, Chairman 
Sweet Briar College, Sweet Briar 
Roy P. Ash R. N. Latture I. R. Silverman Herta Taussig 
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SPEAKERS Bureau 
Frank C. Vilbrandt, Chairman 
Boyd Harshbarger F, G. Lankford, Jr. Hubert J. Davis 


NoMINATIONS 
Boyd Harshbarger, Chairman (1953) 
Virginia Polytechnic Institute, Blacksburg 
Sidney S. Negus (1952) Jesse W. Beams (1951) 
RESOLUTIONS 


William E. Trout, Chairman 


University of Richmond, Richmond 
James W. Mullen, II 
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Jefferson Medal Winners 


Recierents oF Tue Jerrerson Gotp Mepat’ 


ON id chats Sd aa i A ON a a a a ob orc at 1936 
NIE MOUND ig te iar st ahs wigs tial Swale Grete aR lle BAS SIC Bann 1937 
IN 825s ira das atts TAC Gut ewe = a ea Eke aero ie ea 1938 
a NE SON Os OR RSME oa kisicce 6. aces arpa dp berate aes mero a elnis 1939 
Recipients or THe JEFFERSON Prize 
alae, SEO Ol CONN BE. NOE 40600 c cas vacdeeundewackeiws 1940 
ye oie vanced beens eb bee H bee GaN GaN se Kees 1941 
ak. nig: iii me Rl WIR RO BOS oS RK Marae ee oe 1942 
wo 2 I es ee ee ee re 1943 
MN UNS RN ing: chara wor 9g etic poate or RRA Roe Ie wi ons 1944 
Recipients of J. Shelton Horsley 
Research Awards 
I Ce WINNS ct Gara ark we 4 bie ian ie ieee eka we 1927 
IEE IMI 05'S certs ss gua Gwe werd ew te ae oad tae ork 1928 
CMI os ati gein soe cinweesemehins ne osu wes 1929 
H. E. Jorpan 
Re NN cid his Sr mstgrla eke ecde Bib GM wkuactal ey ele mes 1930 
NN crane sal cla: wav en Seheenee etgr eo ease 1931 
NI II, £55 2 dg) aacarg tus aes aha guns ouch patna ane e aan ice ack 1932 
II ra ise tng Brakes onal Gaia gui RASS UR 1933 
ee a arg he a er ie ale 1934 
POO oa o's, 5 cow wore aie @ WO ace cee eae —e 
ee INE 55 an ccow ar aceis acolalaeareuee ba ctuwma’ 1936 
le RUNG 2 psa, gion seks dvi. wane We wlgcarerane Ana Gu ee’ 1937 
SIR RSS i DP rae ARE srenee Con NIN ice cea 1938 
M. J. Murray 
i A ININD  a5 ceal wud boa Gow nim assy Siw een ema 1939 
ee OEE ae eT ae 1940 
I ooo yn a Sey hk a Oe Oe em OSE HEROES 1941 
55a ora 1s ca ai osrantg U.K Wms BOW) cenit eee ate > Lhe 1942 
IIIS 5 a: 4: gto Sede x GF wa ao aa cua eee 1943 
eR III or a2 cs ctu we asks Abita we aah ake ne racinna ees 1944 
NCS ig ss ate are hk Rare nia ad eos Bl aa anon a te 1945 
Boyp HarsHBARGER 
D. B. DeLury (separate papers) .........00cccceeee 1946 
I oasis cota cgu Ries nid Hp alex Diecwte A OAR 1947 
I WUNNERINN IR, ook. backed cide wai dierdw ee emeedies 1948 
PR et PW RMNW, PR 6 5.50 hd sande dod aesice wad eewsem 1949 
INO OI MINNIE os osc og drop a ore a)d- ae erty ewan 1950 





1 The winning papers in this competition were entered against those of the 
North Carolina, South Carolina, Georgia and Florida Academies of Science. It 


was discounted in 1940. 


2 The winning authors had the choice of the Jefferson Prize or the 


Academy 


Prize during this period. The name of the Academy Prize was changed to the 
J. Shelton Horsley Award; and the Jefferson Prize discontinued in 1944. 
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General Program of the 
Twenty-eighth Annual Meeting 


1950 


WEDNESDAY, MAY 10, ROANOKE COLLEGE 


SaLeM, VIRGINIA 


3:00 P. M.—Registration at the College for Junior Academy members 
and participants in the Science Talent Search, Entrance 
Hall, Physics Building. 


THURSDAY, MAY 11, ROANOKE COLLEGE 
SaLeM, VIRGINIA 


8:00 A. M. to 9:00 A. M.—Registration at the College for Junior and 
Senior Scientists and Guests, Entrance Hall, Physics 
Building. 

8:00 A. M. to 9:00 A. M., May 12—Display of Science Exhibits, Rooms 

1, 2, and 11, Physics Building. 

10:30 A. M.—Participants in the Science Talent Search meet with P. C. 
Scherer in Room 12, Lucas Chemistry Building. 

10:30 A. M.—Participants in the Science Exhibit Contest meet with. 
F. S. Andrews and B. N. Cooper, Room 12, Physics Build- 
ing. 

11:00 A. M. to 4:30 P. M.—Judging of those entering the 
(a) Science Talent Search, Rooms 7, 17, and 27, Lucas 

Chemistry Building. 
(b) Science Exhibit Contests, Rooms 1, 2, and 11, Physics 
Building. 
12:30 P. M.—Radio Program 
1:00 to 6:00 P. M.—Registration of Senior Scientists at Hotel Roanoke 
for those not able to register at Roanoke College, Colonial 
Room. 
2:00 P. M.—Annual Business Meeting of the Junior Academy of Sci- 
ence, Room 12, Lucas Chemistry Building. 
Invited Lecturer: Professor Andrew Murphy, Roanoke 
College, “Chemistry as a Vocation”. 
Business Meeting. 
3:00 P. M.—Meeting of the editors of the Virginia Journal of Science 
in Room 22, Lucas Chemistry Building. 
4:00 P. M.—Meeting of the Council of the Senior Academy in Room 25, 
Lucas Chemistry Building. 
5:00 P. M.—Meeting of the Officers of the Sections in Room 22, Lucas 
Chemistry Building. 
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6:30 P. M.—Junior Academy Dinner at Roanoke College, Commons 


Dining Room. Participants in the Science Talent Search 

and Science Exhibit Contests will be the guests of Roanoke 

College. Senior members are urged to attend this dinner. 

A charge of $1.50 will be made. 

Presiding—Arthur R. Giesen, Jr., President of the Junior 
Academy. 

Greeting—Boyd Harshbarger, President of the Academy. 

Welcome—H. Sherman Oberley, President of Roanoke 
College. 

Presentation of Junior Academy Awards—F. S. Andrews, 
B. N. Cooper. 

Presentation of Virginia Science Talent Search Awards— 
P. C. Scherer. 

Address—Walter S. Flory, Vice-Director, Blandy Experi- 
mental Farm of the University of Virginia, “Science 


and Technology”. 


8:00 P. M.—Panel Discussion for Juniors. 


8:00 P. M.—Academy Conference and General Meeting, Laboratory 





Theater. 
Presiding—Boyd Harshbarger, President 
Reports of Officers 
Reports of Committees 
Constitution Committee—Sidney S. Negus, Chairman 
By-Laws Committee 
Long Range Planning—Lloyd C. Bird, Chairman 
Research Committee—H. Rupert Hanmer, Chairman 
Finance and Endowment—Guy W. Horsley, Chairman 
Junior Academy of Science—F. S. Andrews and B. N. 
Cooper, Co-Chairmen 
Speakers Bureau—Frank C. Vilbrandt, Chairman 
Virginia Science Talent Search—P. C. Scherer, Chair- 
man 
Activities for Collegiate Members—Joe W. Guthridge, 
Chairman 
Resolutions Committee—J. Gordon Stipe, Jr., Chair- 
man 
Exchange of Foreign Students — J. Edgar Fisher, 
Chairman 
Membership—Foley F. Smith, Chairman 
James River Project—Marcellus H. Stow, Chairman 
Resource-Use Education—Alfred L. Wingo, Chairman 
Virginia Flora—A. B. Massey, Chairman 
Virginia Fauna—Horton H. Hobbs, Chairman 
Virginia Journal of Science—Horton H. Hobbs, Tech- 
nical Editor 
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Science Museum—George W. Jeffers, Chairman 
Place of Meeting for 1951—Horton H. Hobbs, Chair- 
man 
Local Arrangements—P. M. Patterson, Chairman 
Institute for Scientific Research — Allan T. Gwath- 
mey, Chairman 
New Business 


FRIDAY, MAY 12, THE HOTEL ROANOKE 


RoaNokeE, VIRGINIA 


8:00 A. M.—Registration in the Colonial Room. 
9:00 A. M.—Section Meetings. 
Agricultural Sciences, Parlor H 
Astronomy, Mathematics, and Physics, Parlor A 
Bacteriology, Parlor L 
Biology, Parlor B 
Chemistry, Ballroom 
Education, Parlor K 
Engineering, Writing Room next to Pine Room 
Geology, Parlor F 
Medical Sciences, Parlor D 
Psychology, Pine Room 
Science Teachers, Board Room, N. & W. Office Build- 
ing 
Statistics, Parlor E (Saturday, Parlor F) 
10:00 A. M.—Industrial Tour for Junior Academy members, subject to 
its being elected by a sufficient number of Juniors. 
12:30 P. M.—Radio Program. 
12:30 P. M.—Luncheon for members of collegiate chapters and other 
collegiate members (see bulletin board for place). 
12:30 P. M.—Group Luncheons. 
2:00 to 4:00 P. M.—Section Meetings. 


4:00 P. M.—Section meetings adjourned. Junior and Senior members 
of the Academy to be guests at a reception at Hollins Col- 
lege in their honor. 
7:30 P. M.—Academy Dinner, Ballroom. Tickets must be obtained at 
the registration desk by Friday noon. Dress, informal. 
Presiding—Boyd Harshbarger. 
Welcome—Bessie Carter Randolph, President, Hollins 
College. 
H. Sherman Oberley, President, Roanoke College 
Presentation of J. Shelton Horsiey Research Award. 
Report of Nominating Committee. 
Report of Committee on Resolutions. 
Report of Place of Meeting Committee. 
Installation of Officers for 1950-51. 
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8:30 P. 


9:00 A. 
10:00 A. 
10:00 A. 

2:00 P. 
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M.—Address—Russell S. Poor, Chairman, University Relation 
Division, Oak Ridge Research Institute of Nuclear 
Studies. 
“The Impact of Atomic Energy on Southern Educa- 
tion” 


SATURDAY, MAY 13, THE ROANOKE HOTEL 
Roanoke, VIRGINIA 

M.—Section Meetings. 

M.—Statistics, Parlor F. 

M.—Academy Council Meeting, Parlor K. 


M.—Field Trips (see bulletin boards for further information). 
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President’s Address at the Academy Conference 
Roanoke College, May 11 


Members of the Virginia Academy of Science: 


Before summarizing the work of the Academy for this past year, 
I wish to express my appreciation to the Local Arrangements Committee. 
They have excelled in all fields of work including arrangements for the 
Juniors, in procuring section rooms and equipment, in furnishing clerical 
help, and in providing entertainment for the entire membership. My 
thanks also go to the Council, the other officers and all of the standing 
committees of the Academy. To the host institutions, Roanoke College 
and Hollins College, our praise and thanks for making this meeting in 
Roanoke possible. Every member of the Academy, including the Juniors, 
owes them a debt of gratitude. 


It is appropriate that the president give an account of his steward- 
ship and make some remarks on the “Steps of Progress and Roll of the 
Academy.” 


1. Membership—The membership of the Academy is now at an 
all-time high. This year, as of March 31, we had added 180 members, 
making a total of 910 paid members. Last year’s total was 730 paid 
members. This increase has not come about by mere chance. The presi- 
dent’s office has communicated with over 400 people either by letter or 
by person. One of the duties of the office was to write to each of the 
committees urging them to exert influence in the direction of obtaining 
new members. The office wrote all new members of the science faculties 
as furnished by the deans of the various colleges of the State and ex- 
tended to them a personal invitation to join the Academy. The office 
also wrote to and talked with representatives of industry regarding 
membership. ‘The Membership Committee has been active in getting 
new members and the same is true of most of the members of the Acad- 
emy. 


The most important influence in getting members seems to have been 
the promise of receiving, for their dues, the Virginia Journal of Science. 
Many old members who were considering dropping their memberships 
decided to reconsider once they were promised the Journal or when 
they received their first copy. Similarly, others upon seeing the Journal 
decided that they wished to become members of the Academy. 


The secretary sent out bills in the early fall and then followed up 
with second and third notices. This, as explained by the secretary, was 
essential if we were to continue sending the Journal to the entire mem- 
bership. To those who had not paid their dues before the third mailing 
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of the bills, the second issue of the Journal was not sent unless we 
received their remittance. 


2. Research—Through the Committee on Scientific and Economic 
Research of the Council of the Virginia Economy, a subcommittee com- 
posed of Academy members has been set up to prepare a brochure for 
attracting research institutes. and research laboratories to the State. 
The increase in the number of research institutes and research labora- 
tories in the State will enable more of our highly trained young men to 
remain in Virginia, and will even attract well-trained personnel from 
other states. 


The 226 papers to be submitted at the meetings on Friday and Sat- 
urday speak for the progress of individual research to which the Acad- 
emy is dedicated. 


3. The Virginia Journal of Science—In the early summer of 1949, 
Dr. Lewis wrote to all the members requesting that they do two things— 
“join with many of us in undertaking to pay the sum of two dollars a 
year for two years by signing and returning the enclosed card” and “give 
serious thought to doing even more than your share by taking out a 
higher bracket membership and becoming a Contributing Member at five 
dollars, or a Sustaining Member at ten dollars with the stipulation that 
the excess of your payment over the regular three dollar membership 
may be used for the next two years for support of the Journal.” 


A follow-up letter was sent by the president on September 9 again 
concerning contributions to the Journal. From these requests 13 mem- 
bers raised their membership to sustaining, 43 members became contri- 
buting members, 19 paid their pledges for two years and 339 others 
pledged to pay #2 for each of the next two years. Mr. Goethe gave $10, 
one member gave $5 and two members, $3. It had been adopted at the 
meeting of the Council in Charlottesville, and so stipulated in Dr. 
Lewis's letter, that this sum of money contributed by the members was 
to be used as a backlog for the Journal and should be kept intact unless 
an emergency arose. On behalf of the Academy, I wish to thank this 
very large segment of the membership for their interest and fine support 
of the Journal. I personally consider this spontaneous response and 
support as the highlight of my administration. 

Following this successful campaign for funds, the Academy began 
in January the publication of the Virginia Journal of Science, New 
Series. 

t. Committees of the Junior Academy and Science Talent Search- 
These two committees have carried through their work in a manner 
which deserves praise from the entire Academy. Listed as one of the 
objectives for this year was a study of the science teaching in Virginia 
High Schools. This will be reported on during this session. 


5. The James River Monograph—This topic will be more fully 
treated at the annual dinner tomorrow night. It will suffice here to re- 








ve 
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mark that the publication of this work is an accomplishment unique in 
America. The authors and Committee deserve our highest praise. 


6. Collegiate Chapters—A movement by a group of students at 
the Virginia Military Institute, headed by Mr. Lyons and Mr. Mitchell, 
this last year formulated plans for collegiate chapters affiliated with the 
Virginia Academy of Science. This movement has now spread to other 
colleges throughout the State, and at the Council meeting this afternoon, 
chapters from Virginia Military Institute and Virginia Polytechnic Insti- 
tute were approved by the Council. This movement, which had its 
beginning here in Virginia is now a national movement being carried on 
by many of the state academies. In states where no state academy exists, 
the American Association for the Advancement of Science will undertake 
the formation of collegiate chapters. 

The American Association for the Advancement of Science is making 
available this year honorary membership for two of the most outstanding 
collegiate chapters in the Virginia Academy of Science. This will be 
an annual award. It includes a subscription to the “Scientific Monthly” 
which will be most valuable to a collegiate chapter. 





7. Meeting Place—The Academy should seriously consider again 
meeting at colleges. In the college atmosphere more profound thinking 
can be accomplished and the temptation to make the atmosphere of the 
Academy meetings one of a convention, rather than a scientific gathering, 
is eliminated. In many respects, the space for section meetings is more 
adequate at institutions of higher learning. By the Academy’s meeting 
at a college, it leaves there a greater respect for science. 


8. Cooperation with Institutions of Higher Learning and Industry 
‘Without the help of institutions of higher learning in providing clerical 
help and in allowing their staffs to devote time to the Academy, we could 
not continue. In this way institutions of higher learning serve their 
purpose in fostering research and promoting the spread of knowledge in 
a way which would not be possible if the Academy did not exist. It is 
a two-way exchange—the colleges help the Academy and the Academy 
helps the colleges. The Academy is proud of this joint arrangement and 
wishes to thank the administration of the various colleges and other state 
agencies throughout the State for making this cooperation possible. 





In a similar manner, industry is helping the Academy and we owe 
them much praise. 


As we see, the Academy cooperates with institutions of higher learn 
ing and with industry, but at the same time it is not dependent on any 
group. We chart our course in a free democratic way, and that purpose 
we must constantly guard and protect. The colleges and industries 
respect this course of action, and will help us to guard it constantly. 
With this in mind, it might be wise for the Academy to consider, in the 
light of our increased office expenditures, more cooperation from colleges. 
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9. Constitution and By-Laws—The Academy has grown from a 
small state academy to the largest and strongest state academy in 
America. It is now an organization that handle over $6,000 a year, 
publishes a Journal, holds meetings, and in a true sense is the mouthpiece 
of science in Virginia. 

I have been keenly conscious this year of the lack of a set of by- 
laws and a modern constitution outlining the duties and responsibilities 
of the various offices. This is even more important now that the Academy 
has again embarked upon the publication of a journal. When we were 
small we spoke as a child, but now we must accept the responsibilities of 
a large institution. With this in mind, I appointed Sidney S. Negus, 
Dr. E. C. L. Miller, and J. L. Blair Buck to revise our constitution, and 
Walter S. Flory, Ruskin S. Freer, and James W. Cole to prepare a set 
of by-laws. 

The constitution by definition contains: 


1. Name and objectives of the society 

2. Qualification of members 

3. Officers and their election 

4. Meetings of the society (including only what is essential, leay- 


ing details to the by-laws) 

5. How to amend the constitution. 

The by-laws include the rules that are of such importance that they 
cannot be changed without previous notice. They are more flexible than 
those in the constitution, and in one sense are the true working rules of 
the organization. 

The adoption of a set of by-laws and a modern constitution will be 
the greatest step for progress that the Academy can make at this meeting. 


Yet 


Minutes of the Meeting of the Editorial Staff 


ALDERMAN Lisprary, UNIVERSITY oF VIRGINIA 


OcrToBerR 8, 1949 


Present were: Boyd Harshbarger, Francis B. Lankford, Jr., Ivey 
I. Lewis, Ladley Husted, Richard Henneman, William Trout, Jr., Irv- 
ing G. Foster, R. E. L. Gildea, and Horton H. Hobbs, Jr. 

Mr. Harshbarger gave a report on the response he had received to 
the letters that had been written to the membership relative to interest 
in the resumption of publication of the Virginia Journal of Science. At 
the present time better than 40% of the members have responded favor- 
ably as follows: 

328 contributed $2.00 
49 became Contributing Members 
18 became Sustaining Members 





395 Total 
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Mr. Harshbarger also presented a bid from the Graphic Arts De- 
partment, Radford News Journal indicating that the cost of publishing 
the four issues of the Journal would amount to approximately only 
$110.00 more than the cost of the Proceedings and programs if pub- 
lished in Richmond, as was done last year. 


Finances were discussed at length, and Mr. Husted moved that the 
Council be petitioned to turn over to the Virginia Journal $2.00 for each 
member of the Academy on the condition that the Journal assume respon- 
sibility for the publication of the Proceedings and the Programs for the 
Annual Meeting. The motion was seconded and passed. 


The matter of length of abstracts for the Proceedings was consid- 
ered, and it was decided that no abstract should exceed 200 words in 
length. 


Mr. Foster moved that a contract for publication of the Journal be 
awarded to the Graphic Arts Department of the Radford News Journal. 
The motion was seconded and passed. 


It was generally agreed that we should publish the paper winning 
the Horsley Award each year, and not limit its length to that of other 
papers. 


The matter of the length of the Expository (Lead) Article was 
8 } a ON 


raised, and the consensus was that an article of 10-15 pages would be 
desirable. 


Mr. Lewis suggested that in each issue which carried an Expository 
Article that the photograph of an outstanding man in the field concerned 
be included in that number of the Journal. Following some discussion 
it was agreed that this would be desirable should the cost not be prohibi- 
tive. No agreement was reached as to how the individual whose photo- 
graph is to appear should be chosen. 


It was agreed that each Section of the Academy should have made 
available one page for News and Notes in Nos. 1, 2, and 3 of each 
volume. Further it was agreed that the President of the Academy have 
a page for announcements, and in the first issue include a statement 
concerning the Horsley Award. Also news from chairmen of committees 
is to be included when it affects the membership. 


It was further agreed that the Journal would furnish the author one 
plate, or its equivalent, and that if additional plates are desired the 
author may obtain them at cost. 


Mr. Husted moved that papers submitted for publication be limited 
to 2400 words, with the proviso that if additional pages are desired, the 
author may obtain them at cost. Motion was seconded and earried. 


The matter of cost of reprints was discussed, and since the bid 
supplied by the Radford News Journal relative to reprints was not clear, 
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Mr. Harshbarger agreed to obtain more explicit information from the 
printers. 


The program for the Annual Meeting was discussed, and it was 
agreed that it should be published in Number 2 of the Journal, and that 
500-600 reprints be purchased for the Meetings. In order that the pro- 
gram be ready for the issue concerned, all titles should be in by March 1, 
and in the hands of the Technical Editor not later than March 7. 


It was the general consensus thet the four numbers of the Journal 
be issued on January 15, April 15, July 15, and September 15 — the 
latter consisting of the Proceedings. 


The present issue (i.e., No. 1) should carry the note that all titles 
are to be turned in to the Section Secretaries not later than March 1. 


Exchange rights for the Journal were discussed at length, and Mr. 
Husted was appointed as a committee of one to make an agreement with 
the University of Virginia Library. 


It was decided that 1500 copies of the Journal should be printed, 
and that subscription prices should be $3.00, or individual numbers sold 
at $1.00 per copy. 


Mr. Hobbs presented a tentative plan for the structure of the Jour- 
nal along with suggestions as to policy relative to Manuscript forms. It 
was generally agreed that one face of the cover bear a list of the Officers 
of the Academy and that the News and Notes would appear on alternate 
pages with advertisements at the back of each number of the Journal. 


Mr. Husted and Mr. Hobbs were appointed by the Editor to draw up 
an attractive cover for the Journal. 


Mr. Harshbarger was asked to look into the matter of securing an 
Advertising Manager for the Journal. 


Mr. Lewis brought up the fact that in many of the Academic Exer- 
cises in the various colleges and universities in the State the Academy 
was not represented, and stated that this situation could easily be reme- 
died by writing to members of the Academy who are on the faculties of 
the various institutions to see that the Academy receive an invitation to 
be represented at such functions. He agreed to write to Academy mem- 
bers at the six institutions where inaugurations of newly elected (ap- 
pointed) presidents are to take place within the near future in order 
that we might secure invitations. 


The meeting adjourned at 12:45 p. m. 


Horron H. Hosns, Jr., Acting Secretary 
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Minutes of the Meeting of the Council, May 11 


A meeting of the Council of the Senior Academy and invited guests 
was held at 4:00 p. m. in Room 25, Lucas Chemical Laboratory, Roanoke 
College, Salem. Present were: President Boyd Harshbarger, presiding: 
John N. Buck, Edward Harlow, Horton H. Hobbs, Jr., Guy W. Hors- 
ley. Ladley Husted, E. C. L. Miller, and Foley F. Smith. Also present 
were Justus Cline and Marcellus Stow, Chairman of the Long Range 
Project Committee. First order of business was a discussion of member- 
ship by President Harshbarger, who requested that all present make a 
particular effort to increase all classes of membership in the Academy. 

The question of Collegiate or Student Chapters of the Virginia 
Academy of Science being formed as student affiliates was discussed at 
length. It was recommended that such chapters pay membership fees 
to the Academy of $10.00 per year, which would entitle them to two 
copies per issue of the Virginia Journal of Science. The AAAS offered 
two memberships in the AAAS to be awarded the two outstanding chap- 
ters each year. Free microfilm service was also offered to such chapters 
by the AAAS. Considerable discussion followed whether members of such 
chapters would be required to join as student members of the Virginia 
Academy of Science, or would automatically be student members. It was 
decided that an attempt be made to get such members to become student 
members of the Academy, such membership, however, not to be required 
as a requisite to membership in the Student Chapter. 

It was properly moved, seconded, and passed that the Virginia 
Academy of Science encourage the formation of Collegiate or Student 
Chapters, with annual dues of $10.00 per year, which entitles the Chap- 
ter to receive two copies of the Virginia Journal of Science per issue. 
Four dollars of such dues will be returned to the Virginia Journal of 
Science. Any amendments subsequently made to the approved Constitu- 
tion and By-Laws must be approved by action of the Academy Council. 

Proper motion was made, seconded, and passed that the two Consti- 
tutions and By-Laws for Collegiate Chapters at Virginia Military Insti- 
tute and Virginia Polytechnic Institute be accepted with the condition 
that the Faculty Advisors be required to be members of the Virginia 
Academy of Science. 

The financial report of the Secretary-Treasurer and the report of 
the Finance and Endowment Committee was discussed in great detail, 
and it was properly moved, seconded, and passed that the reports be 
accepted. 

The proposed By-Laws were discussed and several changes sug- 
gested. However, it was stated that the By-Laws here proposed consti 
tuted the first draft, and that the By-Laws to be discussed at the Acad 
emy Conference meeting would carry some further changes. There being 
no further business the meeting adjourned at 5:25 p. m. 


FoLtey F. Smiru, Secretary. 
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Minutes of the Academy Conference 


aii 
4S 


The Academy Conference convened in the Laboratory Auditorium, 
Roanoke College, Salem, 8:30 p. m., May 11, 1950. Approximately 
75 Academy members were present. President Harshbarger presided, 
amd first called on Hubert J. Davis for a report on the First Annual 
Tidewater Fair, conducted by Science Teachers of Tidewater Virginia, 
and sponsored by the Norfolk Ledger-Dispatch, April 22-25, 1950. 


The President expressed the official thanks of the Academy to the 
Committee on Local Arrangements and to the Host Institutions. The 
Committee reports which follow were all formally accepted for inclusion 
in the Annual Proceedings. 


REPORT OF THE TIDEWATER SCIENCE FAIR 
The idea of a science fair is not new. The first attempt to sponsor 
a science fair by any city in the southeastern part of the United States 
was made by the Ledger-Dispatch of Norfolk, Virginia. 


The steering committee consisted of one representative from each 
of the twelve school divisions involved, and each committee member was 
given the authority to appoint his own subcommittee. This resulted in 
approximately a hundred teachers and pupils participating in the fair. 
Each committee member was assigned full responsibility for ane parti- 
cular phase of the science fair. This plan proved to be workable. 


An executive committee consisting of representatives from the spon- 
soring paper and the three larger school divisions met often and admin- 
istered the activities which did not require the approval of the larger 
committee. 


The following seven committees were organized: 

a. The Promotion Committee which was composed of the managing 
editor and promotion manager of the newspaper; 

b. The Executive Committee which found it necessary to assume 
responsibility for many activities because of our lack of experi- 
ence in conducting a science fair; 

ce. The Forms Committee which after obtaining and examining the 
printed forms used by other science fairs prepared those used 
in this fair; 

d. The Awards Committee which planned ways and means of rais- 
ing money for the awards and distributing them to the winners, 
and which raised more than one thousand dollars; 

e. The Exhibit Committee which received the entry blanks, passed 
upon the eligibility of the exhibits, assigned space, and pro- 
cured tables; and 

f. The Judging Committee which selected forty qualified persons 

who agreed to judge the exhibits. 
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The Tidewater Science Fair was well received by the public and the 
school people, and we have been assured of the sponsorship of the Tide- 
water Science Fair another year. We also have been asked to invite, 
through you, any community in Virginia to participate in a larger tourna- 
ment type fair, which would be a preliminary for selecting winners to 
represent Virginia in the National Science Fair. This has been approved 
by Science Service. We have also been promised the National Science 
Fair at Norfolk in 1952 . 

Huserr J. Davis 


REPORT OF SECRETARY-TREASURER 

The Academy has enjoyed an outstanding year. Two highly signifi- 
cant events have served to increase the prestige of the Academy, and 
will continue to do so. One was the reestablishing of the Virginia Journal 
of Science, following the adoption of the report of the Journal Com- 
mittee, chairmaned by Mr. Ladley Husted, under the direction of a very 
capable Editorial Board headed by Mr. Boyd Harshbarger, Editor-in- 
Chief, Mr. Horton H. Hobbs, Jr., Technical Editor, and the many others 
who have worked and served on the Editorial Board. Each section of 
the Academy is represented by an editor on this Board, so that the entire 
Academy is contributing through them to this excellent publication. 

The second was the long awaited publication of the James River 
Monograph; “The James River Basin—Past, Present aand Future” has 
finally reached completion. ‘This very excellent book is the result of the 
excellent work done by the James River Project Committee, under the 
Chairmanship of Mr. Marcellus Stow. It can now be seen and obtained 
at this meeting. Further details of both of these events will be contained 
in the reports of the respective committees. 

The Academy has been duly represented at many outstanding events, 
and I think that these should be enumerated: 


Mr. Gustav Hedlund represented the Academy at the 100th meeting 
of the Connecticut Academy of Arts and Sciences at Yale University, 
November 4, 1949. President Harshbarger represented the Academy 
at the Virginia Teachers’ Association held in Richmond in November; 
inauguration of Mr. G. Tyler Miller, President of Madison College; 
inauguration of campaign for a new science building at Bridgewater Col- 
lege; inauguration of Mr. H. Sherman Oberley, President of Roanoke 
College, in 1950, and the inauguration of Mr. Orville Wake, President 
of Lynchburg College, April 25, 1950. ‘The Academy was represented 
by your Secretary at the inauguration of Mr. Walter Newman, President 
of Virginia Polytechnic Institute in 1949, President Harshbarger and 
the Secretary represented the Academy at the Academy Conference held 
in connection with AAAS in New York in December, where a very high 
honor was conferred upon the Academy when Mr. Harshbarger was 
elected President of the Academy Conference for the year 1950. Mr. 
Walter S. Flory represented the Academy at the inauguration of Mr. 
Warren D. Bowman, President of Bridgewater College in 1950. 
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The Council has officially met several times since the 1949 meeting 
in May; once with the Editorial Staff of Virginia Journal of Science at 
the Colonnade Club, University of Virginia, June 19, 1949, the minutes 
of which are contained in the Proceedings of 1948-1949. The Editorial 
Staff also met at the Alderman Library, University of Virginia, October 
8, 1949, and the Council and Editorial Board met at the Medical College 
of Virginia, November 4, 1949. Minutes of this meeting appeared in 
the first issue of the Virginia Journal of Science. 

All of the committees have been active as will be seen from the 
individual reports which will follow. 


The Constitution Revision Committee presented their recommenda- 
tions in the April issue of the Virginia Journal of Science and action will 
be taken on this and the By-Laws. 


The financial condition of the Academy is contained in the Auditor’s 
report which will be discussed in detail in the report of the Finance 
and Endowment Committee, and will be printed in full in the Proceed- 
ings of the Academy, i.e., the September issue of the Virginia Journal 
of Science 


Forey F. Smiru, Secretary-Treasurer 


Richmond, Virginia 
April 19, 1950 
The Officers and Council Members 
Virginia Academy of Science 


Richmond, Virginia 
Gentlemen: 


I have prepared from the Secretary-Treasurer’s books of account 
and record of 


VirGiniaA AcADEMY oF ScieNCE, RICHMOND, VIRGINIA 


the statements listed in foregoing index covering the activities for the 
period April 16, 1949, to March 31, 1950, inclusive. 


The Statement of Cash Receipts and Disbursements, Exhibit “B” 
reflects the General Fund cash transactions for the period April 16, 1949, 
to March 31, 1950, inclusive. The Statement of Cash Receipts and Dis- 
bursements, Exhibit “C”’ reflects the Research Fund cash transactions 
for the period April 16, 1949, to March 31, 1950, inclusive. The cash 
in bank was verified by direct correspondence with the depository bank 
and reconciliation of the balances reported with the amount shown on the 
Consolidated Fund Balance Sheet, Exhibit ““A’’. 


The figures shown on the Consolidated Fund Balance Sheet, Exhibit 
“A” for the Trust Fund Income Account and Trust Fund Principal 
Account were taken from the March 31, 1950 report of the Trust Agent, 
First and Merchants National Bank of Richmond, as well as the figures 
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shown on the related Statements of Cash Receipts and Disbursements, 
Exhibits “D” and “E”’, respectively, and with the exception of cash were 
not verified in any manner. 


Respectfully submitted, 
J. Wappett Rison, Accountant 
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VIRGINIA ACADEMY OF SCIENCE 
RICHMOND, VIRGINIA 
CONSOLIDATED FUND BALANCE SHEET 
MARCH 31, 1950 





(Prepared from Records without Audit or Verification) 


EXHIBIT “A 


ASSETS 
GENERAL FUND: 
en Bee ee CHIE SR") 5 nccvccicccicssccccrcceeccd $ 2,995.52 
2otal General Fund .......................:..-.....<.- 
RESEARCH FUND: 


Caen mm mann (ixnibit “CO” .................0ccne $ 658.61 


Total Henearchs Fea asccc.cnccc.ccsnss2-cskseseeces---~s. 
TrusT FUND—INCOME AccouNT (See Foot Note): 
Investment (At Cost): 
Preferred Stocks (Market Value $1,708.00) .... 1,790.85 


Total Trust Fund Income Account ............ 
TRUST FUND—PRINCIPAL AccouNT (See Foot Note): 
Cash—Due from senate 


Principal Cash ....... ssioancdeioeal 44.11 
Income Cash Faves ek 156.13 200.24 


Investments (At Cost): 
United States Treasury 
and Savings Bonds ....................... 7,837.00 
Stocks (Market Value $4,736.37) 4,939.69 
First Mortgage 442% 
Real Estate Note 3,000.00 15,776.69 





Total Trust Fund Principal Account 


* $ 2,995.52 


658.61 


1,790.89 


15,976.93 
$ 21,421.91 


NOTE: Trust Fund Account Figures were taken from Trust Agent’s report, First 
and Merchants National Bank of Richmond, and were not verified in any man- 


ner 

































PROCEEDINGS 1949-1950 


VIRGINIA ACADEMY OF SCIENCE 
RICHMOND, VIRGINIA 
CONSOLIDATED FUND BALANCE SHEET 
MARCH 31, 1950 


(Prepared from Records without Audit or Verification) 
EXHIBIT “A” (Continued) 


LIABILITIES AND FUND SURPLUS 
GENERAL FUND: 


Advance Payment on Dues ................0....20200..... $ 2.00 
52 PUREE ENNIO Spins cc nesi reac cens papas sood eons se aemecsetenn tees 2,993.52 
Total General Fund ....... aac : $ 2,995.52 
RESEARCH FUND: 
61 WPCRENCE IEC onsets cresecegsteets Sr siromsmaeetesarcetie 658.61 
Total Research Fund ... see ahs Reece ore 658.61 


TrusT FUND—INCOME ACCOUNT: 
Fund Surplus: 
89 Balance—April 16, 1949 ........... Bee oe ce ees tee 1,917.82 
Deduct: 
Income Transferred to 
Research Fund .................. -$ 176.97 
Less Commission to Trust Agent.. 50.00 126.97 





Balance 





March 31, 1950 a 1,790.85 


Total Trust Fund Income Account .... 1,790.85 
TRUST FUND—PRINCIPAL ACCOUNT: 
Fund Surplus: 





Balance—April 16, 1949 . $ 15,820.54 
Add: 
93 Gain on Sale of Stock Rights $ 26 
ent Excess of Income 
91 over Distribution ...... : = 156.13 156.39 
i Balance—March 31, 1950 ................ $ 15,976.93 
Total Trust Fund Principal Account 15,976.93 


$ 21,421.91 
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VIRGINIA ACADEMY OF SCIENCE 
RICHMOND, VIRGINIA 
GENERAL FUND 
STATEMENT OF RECEIPTS AND DISBURSEMENTS 
FOR THE PERIOD 
APRIL 16. 1949 TO MARCH 31, 1950, INCLUSIVE 
EXHIBIT “B” 
BALANCE ON DEPOSIT—APRIL 16, 1949: 
First and Merchants National Bank of Richmond .... cane aoa 672.80 
RECEIPTS: 
Revenue: 
Dues: Regular Members =i 2,445.50 
Collegiate Members . 119.90 
Contributing Members .. 340.00 
Sustaining Members 274.00 $ 3,178.50 
Gifts, Grants and Bequests: 
Undesignated ee. 0 . 3,025.00 
Virginia Journal of Science 638.00 
James River Project . a 200.00 
——- 3,863.00 
Miscellaneous Revenues .................... 79.65 
Total Revenues $ 7,121.15 
Non-revenue: 
Advance Payment on Dues 2.00 
Reimbursement Payments 
Due from Other Funds 278.50 
Total Receipts 7,401.65 
$ 8,074.45 
DISBURSEMENTS: 
A.A.A.S. Meeting Expense $ 118.00 
Honorarium 300.00 
James River Project 108.85 
Junior Academy of Science 64.50 
Meeting Expenses: 
Dinners, Teas, Tours, etc. $ 1,257.00 
Receipts from Dinner Tickets 
and Tours 1,065.49 191.51 
Miscellaneous Expense aed 184.94 
Postage and Express Charges 303.55 
Printing Expenses 
(Includes Proceedings) 1,225.74 
Science Talent Search 17.85 
Stationery Supplies and 
Stenographic Services 229.99 
Virginia Journal of Science: 
Pledges Received (Revenues) 638.00 
Grant From General Fund 1,652.00 
Expenditures 44.00 2,334.00 
Total Disbursements 5,078.93 
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BALANCE—MarcH 31, 1950 (Exhibit “A’’) $ 2,995.52 


Consisting of: 
Cash on Deposit First and Merchants 
National Bank of Richmond—Checking Account: 


General Fund $ 2,796.69 
James River Project 174.68 
Virginia Science Talent Search 24.15 
Total $ 2,995.52 


RESEARCH FUND 
STATEMENT OF RECEIPTS AND DISBURSEMENTS 
FOR THE PERIOD 
APRIL 16, 1949, TO MARCH 31, 1950, INCLUSIVE 


EXHIBIT “C” 


BALANCE— (Deficit)—April 16, 1949 . S$ 142.50 
RECEIPTS: 
Revenues: 
Income from Trust Investments Re a one $ 523.61 
Gifts, Grants and Bequests ........................:.... +E 459.00 
Total Revenue Receipts . = 982.61 
$ 840.11 
DISBURSEMENTS: 
Grants-in-Aid Awards ..... ; 50.00 
Miscellaneous Expense ......... nade 131.50 
Total Disbursements rats 181.50 
BALANCE—MARrRCH 31, 1950 (Exhibit “‘A’”’) $ 658.61 








Consisting of: 
Cash on Deposit First & Merchants National 
Bank of Richmond—Checking Account $ 658.61 
TRUST FUND INVESTMENT INCOME CASH ACCOUNT 
STATEMENT OF RECEIPTS AND DISBURSEMENTS 
FOR THE PERIOD 
APRIL. 17, 1949, TO MARCH 31, 1950, INCLUSIVE 


EXHIBIT “D” 


RECEIPTS: 
Income—Dividends received from stocks held $ 65.52 
DISBURSEMENTS: 
Remittance to Virginia Academy of Science 
Research Account $ 16.38 
Transfer of Income to Principal Account 49.14 65.52 


BALANCE—MAarcu 31, 1950 
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TRUST FUND INVESTMENT PRINCIPAL CASH ACCOUNT 
STATEMENT OF RECEIPTS AND DISBURSEMENTS 


FOR THE PERIOD OF 


APRIL 17, 1949, TO MARCH 31, i950, INCLUSIVE 


EXHIBIT “E” 


BALANCE—APRIL 17, 1949 


RECEIPTs: 
Revenue: 
Dividends on Stocks held........... $ 207.25 


Interest on Government Bonds 330.00 
Non-revenue: 
Transfer ot Income from Investment 
Income Account ............... 
Total Receipts 
DISBURSEMENTS: 
Remittances to Virginia Academy of Science— 
Research Fund ee : 
Trust Agent’s Commission .... 
Total Disbursements 


BALANCE—MArCH 31, 1950 (Exhibit “A’’) 


“I 
tN 
or 


uo 


ul 
on 
wes 
ot 
ow 


















PROCEEDINGS 1949-1950 


REPORT OF THE RESEARCH COMMITTEE 


The Research Committee. during the past year, has acted favorably 
upon the following applications for research grants-in-aid: 


1. Robert T. Brumfield, Longwood College—#150.00 for materials 
to continue his studies of “Cell Growth and Division in Living Root 
Meristems” which he published in the American Journal of Botany eight 
years ago. 


2. Richard L. Hoffman-—#50.00 to help defray the expenses of a 
zoological collecting trip into southwest Virginia during June of this 
year for the purpose of obtaining study material in various animal 
groups. 


A far greater number of research papers than ever before have been 
submitted for the J. Shelton Horsley Research Award. Fifteen of them 
were considered for the prize. The winner of the Award and honorable 
mention will be announced at the Academy dinner. 

H. Rupert Hanmer 


REPORT OF THE FINANCE AND ENDOWMENT COMMITTEE 


As the entire report of the financial statements is given, no detailed 
account will be made here, except for the following items which may 
warrant further explanation. 


(a) James River Project Committee—#108.85. This item was 
carried on the Academy books as a record; the money belongs to the 
James River Project and the Academy books were used only as a 
depository. 


(b) The miscellaneous expenses of $184.94 included $138.00 for 
the audit and $12.50 on the premium for bonding of the Treasurer, so 
actually there was only $34.44 miscellaneous expenses. Most of this 
remainder was used in the expenses of running the Sections, a detailed 
account of which will be found in the Treasurer's report. 


The rest of the items are self-explanatory, and each was discussed 
by the Committee and found in order. 


After careful study of the expenses for 1949-50, the Committee 
recommends the following budget for the vear 1950-51: 
Proposed 


1949-50 1950-51 
DIED. SOUR So pias ia: eo ge 6 a ae ew OO $ 118.00 $ 100.00 
UMIINIINES acta tc 3 a nad erty koe aralacet AN 300.00 300.00 
ee Pe 50.00 50.00 
Junior Academy of Science ..............-.. 64.50 


75.00 
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I 6k aise Kceenstaueaaeenees 191.51 100.00 
NE Savcrehecehes ae: itis Wi wlelane el Neer aeneen envied 138.00 145.00 
Premium on Treasurer’s bond ............... 12.50 12.50 
Stationery, supplies, and stenographic services 229.99 230.00 
Postage and express charges ..............-. 303.55 275.00 
SNE. sas o's unre weed Cbeneenansewns 34.44 30.00 

$1460.34 $1317.50 


The Committee feels that this is the minimum expense on which the 
Academy, exclusive of the Journal, can operate, and that other functions, 
such as the Science Talent Search and Junior Academy of Science, 
should be expanded wherever possible, and therefore in the future may 
need more money instead of less. ; 


The total income from last year’s dues was $3178.50, of which 
approximately $300.00 was for back dues, leaving $2878.50 from current 
dues. If $2.00 of the dues from each regular, contributing and sustain- 
ing member is turned into the Journal Fund, this would amount to 
$1789.00, provided the roster remains the same, and would leave only 
$1098.50, or a deficit of $219.00, if the proposed budget is followed. 
The membership of the Academy is increasing, and it is hoped that many 
of the regular members will change to contributing and sustaining mem- 
bership; this, we believe, will increase the funds sufficiently to overcome 
the deficit. 


With these explanatory remarks, the Finance and Endowment Com- 
mittee recammends the following: 


(1) That the budget as outlined for 1950-51 be adopted. 


(2) a. That *2500.00 of the original gift of $3000.00 from Clin- 
ton M. Kilby, of Lynchburg, be used as a capital fund, the principal of 
which be maintained and as soon as possible built up to the $3000.00; and 


b. That efforts be made to increase this capital fund, the 
income of which would be turned into the general fund to defray current 
expenses, and expenses of the Science Talent Search and the Junior 
Academy of Science. 


(3) That $2.00 of the collected dues of each regular, contributing, 
and sustaining member be turned over to the Journal for the yearly 
subscription. 


(4) That Foley F. Smith be commended on the manner in which 
he has conducted the affairs of the office of Secretary-Treasurer. 
Guy W. Horsey 
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REPORT OF THE COMMITTEE OF THE 
JUNIOR ACADEMY OF SCIENCE 


The first organized activity of the Committee was 2 meeting held at 


the Hotel John Marshall, Richmond, May 6, 1949, with eight members 
of the Committee present. A program for the Junior Academy of Science 
Committee was discussed and the Committee agreed: (1) To take the 
necessary action to provide scholarships for worthy science teachers, 
(2) To work with the State Superintendent of Schools to provide closer 
liason between the Department of Education and the high school teachers 
in the State of Virginia and to establish a means of recognizing out- 
standing science teachers, (3) To cooperate with the State Department 
of Education in establishing a suitable curriculum for graduate and 
undergraduate training of science teachers in the universities and colleges 
of Virginia, and (4) To establish and maintain more scholarships for 
worthy, outstanding science students in the high schools. 


A roster was maintained of the Science Clubs in Virginia. Sponsors 
and members of Science Clubs were encouraged to participate in the 
activities of the Virginia Junior Academy of Science, including the 
Science Talent Search and the Science Open House Contests. The 
names of all Science Clubs registering in the Junior Academy of Science 
were forwarded to the Secretary of the Science Clubs of America, Miss 
P. M. Patterson, Washington, D. C., who kept the various Clubs in- 
formed of opportunities and activities of Science Clubs. Two mimeo- 
graphed letters were sent to all active and inactive Science Clubs 
requesting: (a) An early enrollment in the Academy of Science, (b) 
Enrollment in the National Science Talent Search, (c) Preparation of 
scientific exhibits at the Science Open Houses, (d) Science teachers were 
requested to make use of the speakers on the scientific roster. In Febru- 
ary and again in April a follow-up letter was sent to all Club Sponsors 
who indicated interest in the Junior Academy of Science. In November, 
the writer visited the State Superintendent of Education in Richmond 
and discussd with him the status of science instruction in the high schools 
of Virginia, requested closer liason between the Virginia State Depart- 
ment of Education and the science teachers, and requested that more 
adequate support be given to the science teaching and activities in Vir- 
ginia. The Superintendent of Education resigned to accept another 
position; this Committee has awaited the appointment of a new Super- 
intendent of Education to follow up these proposals. 


B. N. Cooper, Co-Chairman of the Junior Academy of Science 
Committee, has made a special study of « curriculum for science teachers 
and made an informal report of his activities before the assembly of the 
Virginia Academy of Science at the Annual Meeting at Roanoke College, 
May 11, 1950. 
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Science Open Houses were held at: 


Medical College of Virginia, Richmond, March 31, 1950, 
F . P. Pitts, Chairman 

William and Mary College, Williamsburg, April 2, 1950, 
O. F. Schuette, Jr., Chairman 

Bridgewater College, Bridgewater, March 31, 1950 

Harry Jopson, Chairman 

Virginia Polytechnic Institute, Blacksburg, April 22, 1950, 
in connection with the annual High School Day, P. C. Scherer, 
original Chairman, B. N. Cooper, substituting 

University of Virginia, Charlottesville, April 1, 1950, 
Raymond C. Bice, Chairman 

University of Richmond, Richmond, April 20, 1950, 
Sherman Grable, Chairman 

Saint Pauls School, Lawrenceville, April 21, and 22, 1950, 
for negro students, J. H. Johnson, Chairman. 


The total number of Science Clubs affiliated with the Academy of 
Science this year was 25, the complete membership has not been received. 


The following Clubs submitted written summaries of activities and 
accomplishments during the season 1949-1950: 


Spring Farm High School, Lexington, Miss Elizabeth Dunlap, 
Sponsor 
Madison Heights High School, Mrs. Katie V. McDermott, Sponsor 
Craddock High School, Portsmouth, C. W. Wilkinson, Co-Sponsor 
Wilson Memorial High School, Fishersville, Mrs. B. G. Heatwole, 
Sponsor 
Newport News High School, Newport News, Miss Susie V. Floyd, 
Sponsor 
Radford High School, Radford, Miss Mae Jennings, Sponsor 
Warren High School, Front Royal, Mrs. Ada Miller, Sponsor 
The State Contests were held at Roanoke College, Salem, May 
10-11. There were four club exhibits and eleven individual exhibits. 
The winners announced at the banquet were as follows: 
Awards to Club Sponsors: 
(a) E. C. L. Miller prize to J. L. Perry, Booker T. Washington 
High School, Norfolk 
(b) University of Virginia Mountain Lake Biological Scholarship 
to F. D. Kizer, Norview High School, Norfolk 
Alternate: L. W. Jarman, Thomas Jefferson High School, 
Richmond 
(ec) William and Mary Scholarship to Miss Susie V. Floyd, New- 
port News High School, Newport News 
Alternate: Miss Mae Jennings, Radford High School, Radford 
Club Exhibit Winners: 
Ist Chemistry Club, Wilson Memorial High School, Fishersville, 
Mrs. B. G. Heatwole, Sponsor 
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2nd Newport News Science Club, Newport News. Miss Susie V. 
Floyd, Sponsor 

Individual Exhibit Winners: 

Ist Charles Moncure. Radford High School, Radford 

2nd Pete Giesen, Radford High School, Radford 

3rd Thomas Newby, Booker T. Washington High School, Norfolk 

tth Betty Heuser, Radford High School, Radford 

5th Faye Balance, Norview High School, Norfolk 

Honorable Mention: 

rer, William Cleves, Booker T. Washington High School, Norfolk 

Elaine Shear, Blacksburg High School, Blacksburg 


The Committee Chairman contacted several colleges in Virginia 
relative to additional scholarships fer science students and _ teachers. 
Several scholarships have been made available to science students. In 
one case the Committee was responsible for raising the amount of the 
scholarships. Ail colleges promised further consideration in providing 
additional funds for future scholarships for both science teachers and 


of students. 
ed. 
The Committee of the Junior Academy of Science will continue to 
nd stress greater activities in the Junior Academy of Science program, 
better teaching of science, more opportunities for scholarships and 
ap, awards for science students and science teachers, and more adequate 
curricula for training science teachers in Virginia. 
_ If possible, arrangements will be made through the Secretary of the 
Science Clubs of America for information circulars to go directly to the 
le, Science Club Sponsors as a means of expediting the distribution of per- 
tinent information. 
yd, 
The Committee acknowledges the splendid cooperation of all who 
contributed to the pregram during the past year. 
FLoop S. ANDREWS 
fay 
a REPORT OF THE COMMITTEE ON SPEAKERS BUREAU 


The Speaker’s Bureau is in its second year, apparently in a position 
on now to render better service to High School Science Clubs and Junior 
Academy members than during its first year. There have been no re- 
1ip quests from speakers, industrial and collegiate, to drop their names from 
the “Roster of Scientific Speakers” other than for reasons of change of 
ol, resident to out of state; several new names have been added. A new 
feature has had its initiation this year—the practice of taking a Science 
w- Club or a High School Science class to a nearby college for a demonstra 
tion talk in the classroom. This permits the use of physical and visible 
rd education equipment not available on high school visits. Science teachers 
in the colleges can expect more requests from high school science for 
le, classroom visitation. Industrial scientists in the Speaker’s Bureau may 
be getting requests for some Science Club or class visits for guided tours 
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in the plant followed by some lecture demonstrations instead of asking 
for industrial speakers making trips to the high schools. Industrial 
scientists have found it rather difficult to get away from work during the 
daytime when the high school classes and the club meetings are held. 


The information to the high school Science Clubs and science classes 
was again accomplished through the medium of the Virginia High School 
League. Many contacts by letter and phone were received by the com- 
mittee for speakers, but the major number of contacts were made directly 
by the Science Club officers or club sponsor directly with a speaker 
selected by the high school group. There are 72 speakers representing 
the collegiate membership, while the speakers on the roster from indus- 
trial organizations number 4+. 


From the very small high school groups, science classes or Science 
Clubs, come the major number of requests and these groups make the 
most use of the Speaker’s Bureau. ‘To these groups, such visitations are 
real occasions and the speaker finds that he has to make his talk before 
the entire high school student body and faculty. The speaker has a real 
talk and has to present his best. Unfortunately, the larger city schools 
seem to be overcrowded with club and other activities so that requests 
for speakers from such groups are practically nil. It is the small town 
or country schools who request the service and who are gaining this ad- 
vantage over their big city high school brothers and sisters to meet, to 
hear, and to benefit from the contacts with capable and well known scien- 
tists from the colleges and industry in Virginia. The committee wishes 
that the feeling could be dispelled that only one request for a speaker 
per year will be honored, a feeling held by many of the small schools. 
The sponsors also can help the Speaker’s Bureau by remembering that 
the groups are not limited to just one speaker per year. There are many 
very good scientific speakers who want to meet the young men and girls 
of Virginia High Schools who are interested in science. 


The committee will consist of three members this coming year in 
order to facilitate contacts. This means that the high schools will have 
a representative of the Senior Virginia Academy of Science close at hand 
to help them obtain speakers for the classes and their clubs. 

Frank C. VitBrRanpt 


REPORT OF THE 
FIFTH VIRGINIA SCIENCE TALENT SEARCH 


In the Fifth Virginia Science Talent Search 445 seniors requested 
Aptitude Examinations from Science Service. Of the total examinations 
requested, 96 entries completed all requirements for competition and of 


> 


these 6 were chosen as “Honorable Mention” in the National Search as 


follows: 
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Betty C. Cook Wilson Memorial High School Fishersville 
Anna L. Davis Wilson Memorial High School Fishersville 
John W. Layman Blacksburg High School Blacksburg 


Claire J. Millhiser 
Camden B. Pierce 
Carroli E. Smith 


Thomas Jefferson High School Richmond 
Thomas Jefferson High School Richmond 
Huntington High School Newport News 


The 96 complete entries were studied by the Committee and, based 
upon consideration of the Aptitude Examination score, the Essay, the 
high school record, teacher recommendation, and interviews at the Science 
Open Houses, forty five were chosen as Finalists in the State Search. 
These 45 were further screened by panels of judges at the Annual Meet- 
ing of the Junior Academy held May 11, 1950 at Roanoke College and 
fifteen were chosen as State Winners and 30 as State Honorable Mention 








as listed below. 


Strate WINNERS 


Name High School City 
J. W. Layman Blacksburg High School Blacksburg 
C. B. Pierce Thomas Jefferson High School Richmond 
Cc. £. Smith Huntington High School Newport News 
Betiy C. Cook Wilson Memorial High School  Fishersville 
Cia:re J. Millhiser Thomas Jefferson High School Richmond 
Anna L. Davis Wilson Memorial High School  Fishersville 
A. R. Giesen Radford High School Radford 
Cc. S. Hynes Thomas Jefferson High School Richmond 
N. W. Patrick Hampton High School Hampton 
b. B. Propert Thomas Jefferson High School Richmond 
H. Rolston Thomas Jefferson High School Richmond 
J. S. Hale Robert E. Lee High School Staunton 
R. F. Scott Radford High School Radford 
J. Conn, Jr. Newport News High School Newport News 
H. Davis Thomas Jefferson High School Richmond 
Strate HonoraBLeE MENTION 
Name High School City 
Mary ®. Armstrong Lane High School Charlottesville 
E. R. Bare Lexington High School Lexington 
S. K. Beal Thomas Jefferson High School Richmond 
W. H. Beal Thomas Jefferson High School Richmond 
Mary L. Beverly Jefferson High School Roanoke 
F. S. Biesecker Thomas Jefferson High School Richmond 
B. O. Cole Radford High School Radford 
E. D. Collins Thomas Jefferson High School Richmond 
L. T. Crowder Kenbridge High School Kenbridge 
E. S. Dolen Thomas Jefferson High School Richmond 
G. A. Ezekiel Thomas Jefferson High School Richmond 
D. B. Flanagan John Marshall High School Richmond 
Elizabeth M. Heuser Radford High School Radford 
R. J. Holland Ridgeway High School Ridgeway 
G. J. Hopkins Episcopal High School Troutville 
J. King Jefferson High School Roanoke 
H. W. Lewis, Jr. Lexington High School Lexington 
G. Link Thomas Jefferson High School Richmond 
A. S. Mattox Robert E. Lee High School Staunton 
D. A. Pohlig Thomas Jefferson High School Richmond 
H. L. Price Blacksburg High School Blacksburg 
G. B. Rutherford John Marshall High School Richmond 


T. H. Sanford 
J. T. Smith 


Hargrave High School 
Robert E. Lee High School 





Wake Forest, N.C 


Staunton 
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Marilyn J. Thompson Newport News High School Hampton 
Dorothy L. Wachter Thomas Jefferson High School Richmond 

R. A. Wahrman Norview High School Norfolk 

M. L. Weger Newport News High School Newport News 
Harold White Thomas Jefferson High School Richmond 

W. W. Young Jefferson High School Roanoke 


The Committee feels that considerable success was attained in the 
Search and that the interest therein shown by the participants is an 
encouraging sign for the future. It wishes to express its appreciation 
to all whose aid made its work possible and especially to those colleges 
whose generous offers of scholarships make it certain that no one of the 


finalists will have to forego a college education for lack of funds. 


May this committee point out that the financial demands for corre- 
spondence, committee meetings, and other details have grown to a point 
where it is unreasonable to expect an individual, or an individual insti- 
tution to meet them. The functioning of the committee in this search 
would have been virtually impossible were it not for the aid given by the 
Virginia High School League through its Executive Secretary, Richard 
R. Fletcher. The Committee under present conditions is simply not able 
to function satisfactorily on one meeting a year, and no progress can be 
made in this direction unless reasonable financial assistance is given to it. 

Puitie C. ScHerer 


REPORT OF THE COMMITTEE ON THE 
EXCHANGE OF FOREIGN STUDENTS 


There are two or three organizations which may compile the statis- 
tics of the foreign student population in the institutions of higher learn- 
ing in the United States. The statistics used in this report are taken 
from the 1950 publication, “The Unofficial Ambassadors,’ which has 
been issued for many years by the Committee on Friendly Relations 
Among Foreign Students, one of the most important organizations in 
this country engaged in work for and amor.g students from other coun- 
tries. The number of these students—‘Unofficial Ambassadors’’—now 
studying in our colleges and universities is 26,000. The University of 
California has the largest number of foreign students, 1530, but they 
are in five separate centers of the University in different parts of the 
State. Columbia University in the City of New York has the largest 
number of students from abroad, 1224, who are studying in the same city. 


Of the 45 institutions of higher learning in the State of Virginia, 
31 have one or more foreign students this academic year. The total 
number of students from other countries in the Virginia colleges and 
universities is 197, or an increase of 20 over the academic year 1948-49. 
Of this number, 117 are men and 80 are women. The Virginia institu- 
tions that have five or more foreign students are as follows: 
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Eastern Mennonite College ..... 
Hampton Institute ............. 
Blackstone College ............ 
University of Richmond ........ 
Virginia Union University ...... 
Ferrum Junior College ......... 


Washington and Lee University .. 
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Virginia Polytechnic Institute ... 
University of Virginia .......... 





Sisl.Wycote aya are 23 
Shade catenge admtouel .. 23 
sie alge Sense hae raters 15 
ai ptiatetsimneue tele 13 
igor aed ent 10 


5 
5 


In other words, 9 of the institutions have 142 students from abroad, 22 


have 55, and 14 have none. 


The 197 foreign students came from 47 different countries or politi- 
cal entities. From Africa there are 22, from Asia, 37, from Europe 35, 
from Latin American Republics 71, from Canada and the British West 
Indies 32. The countries that sent 12 or more of these students to Vir- 


ginia are: 


EN, oa Gictatele bees 29 
ON 5c x wm siaceiwves.c'were 28 
REE ov aveictala Viera darauasan eka 22 


CRORMIMIIE os. c.csciner es ewer 13 
Venestela .. ce sc6 waarx 12 


The chief fields of study of these students from abroad in our Vir- 
ginia colleges and universities are of interest and significance. The 
major areas of their academic interest are as follows: 


Engineering ..... 29 Liberal Arts ..... 
CO ee ED ROO 565552 00% 
EME 5 aero m sacsie Mee re 
Business PUNE) bo ccoee ace 


Administration ... 11 


11 Home Economics .. 8 
. 9 Eng. Literature ... 6 
.9 £Agriculture ...... 6 
8 MP who nthe then ater 5 
Mathematics ...... 5 


The figure of 197 for Virginia is of interest in comparison with the 
foreign student population in other states in the South in the academic 


year, 1949-50: 


Yo) eee ee 130 Missiosippi ........: 75 
J a are 59 North Carolina ..... 298 
RNOIE c i-os's gS arars 274 South Carolina ..... 87 
er 260 MORMONBEE a ois sie anes 240 
Ee ee 181 Ps neticdaias tere 698 
eee 555 WRN yokes <edeconpheneie 197 


Of the 26,000 students from other countries now in our colleges and 
universities, 3054 are in the twelve states of the South given above. This 
is an increase of exactly 200 over the academic year 1948-49. 


There are additional statistics in this important area for the develop- 
ment of that deep cultural and spiritual understanding so essential in 


our ideologically divided world of today. 


It would not be difficult to 


assemble the statistics given a modest budget for this purpose. They 


would undoubtedly point the day to an increasingly valuable participa- 
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tion on the part of our Virginia institutions in the expanding foreign 
student program. To interest private organizations in furnishing funds 
or hospitality to enable students from abroad to come to Virginia for 
study would increase the number of students appreciably above the 
present 197. College fraternity and sorority chapters, for example, in 
large numbers are furnishing hospitality to students from abroad, and 
the institutions waive tuition. It might be of great assistance if the 
Virginia Academy of Science took the initiative in securing the coopera- 
tion of other academic societies in this state in the work for foreign 
students. A concluding observation is that of even greater importance 
than increasing the number of students from other lands on our campuses, 
our college and university authorities should make certain that these 
alert and eager young students from abroad should be-helpfully oriented 
and made to feel at home in our academic communities. 

Epear J. Fisner 


REPORT OF THE MEMBERSHIP COMMITTEE 


The Committee is happy to report that, due to the combined efforts 
of the Committee members, and particularly to the energy and efforts 
put forth by President Harshbarger, the membership shows an excellent 
net increase. However, we hope that the entire Academy membership. now 
that the Virginia Journal of Science is established, and the Monograph 
of the Academy published, will use these excellent examples of the 
workings of the Academy to secure still more members. 


For the past year from April 1, 1949 to April 1, 1950, the Academy 
has gained 248 members under the following classifications: 


eI MINN core: cd's) «io oA dee 79 
RE: MOON og ard ain Cpe eievoutaleiwerea estate 165 
eT Cee ee 3 
PE SPINES a5 5.045 sw b~wika Games ees 1 
PEE: 525.0o nes cE Fee Cases Aeese eae ws 248 


During the year the Academy has lost 8 members by death. The 
names of these members are contained in the report of the Resolutions 
Committee. The decrease in the number of member dropped over the 
turnover of last year was marked, and the Committee is happy to say 
that the entire membership is in good standing with the exception of less 
than 100 members who are only one year in arrears. 


The recapitulation of the total membership is as follows: 


RUE SONG SOUR occ cc yo siccawdSeereaeaswens 1042 
Members lost: 


Classified as follows: 
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Collegiate Members ................. 56 
ROMOAL MACMIDORG oo. ss. 5. 5.sisecsn Saisieees 17 
Contributing Members ............... + 
SUSTAINED WECUIDELS 5 66.5u siscrsisce die aisigis 1 
eer ere ee eee ee 
WEE Setinn ante aw ne Kae eee TT 86 
New Diembers: in. 1949-50... 66 os cece cdcicws 248 
Present Membership of the 
FICMNER ZEEE By TOGO ois wise se sin ae Sine wane 1204 
Wet Gein over 1940-60 «0.6.6 cccccwwnscvecnvis 162 


The Chairman wishes to express his appreciation and thanks to all 
of the members of the Committee. Fotey F. Smiru 


REPORT OF THE RESOURCE-USE EDUCATION COMMITTEE 
In general, the resource-use education activities presented in the 


reports of the last two years have been continued or expanded. Likewise, 
the problems previously emphasized continue to persist. 


In addition to its long-established undergraduate instruction in 
various fields of conservation and resource management, the Virginia 
Polytechnic Institute offers graduate training in wildlife management, 
soils, geology, and other fields. Both staff members and graduate stu- 
dents in the Wildlife Section of the Virginia Polytechnic Institute 
Biology Department have appeared frequently at schools and at public 
meetings to present illustrated lectures on conservation principles and 
to discuss conservation problems. Monthly radio talks have been given 
on the Virginia Polytechnic Institute program on such subjects as soil 
management, forestry and water conservation. 


Cooperating with the Virginia Polytechnic Institute have been 
numerous state and federal agencies. Other educational institutions have 
also cooperated largely in bringing about a better public appreciation of 
the importance of proper resource management. ‘The Marine Fisheries 
Laboratory of the College of William and Mary, for example, is not only 
doing excellent work in training students from a number of colleges but 
also furnishes information and advice that is becoming more and more 
appreciated by agencies and individuals concerned with marine resources. 
The State Department of Education has made effective films available 
to public schools, and has presented and encouraged the use of conserva- 
tion materials in the classroom. Leadership on conservation projects is 
frequently provided to clubs and other groups by teachers and students. 
Perhaps most encouraging of all is the growing recognition by various 
clubs and associations that these teachers and students can provide them 
such help. 


An outstanding example of this type of recognition is provided by 
the Virginia Division of the Izaak Walton League of America. This 
organization, cooperating with the Virginia Commission of Game and 
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Inland Fisheries, donated $500 to provide prizes for the 1950 Conserva- 
tion Essay Contest carried on in the State’s public schools. The League 
also donated $100 as a research prize for the best work done at a Vir- 
ginia college during 1950, related to the conservation and management 
of wildlife resources. 


Other organizations which have done and are doing excellent work in 
resource-use education include the Virginia Federation of Garden Clubs 
and the Virginia Federation of Women’s Clubs. Both of these organiza- 
tions operate summer conservation camps which have been outstandingly 
successful for the past several years. 


That Virginians have learned more about resource-use is indicated 
by the widespread acceptance and approval of the Virginia Water Con- 
trol Act. 


Our need is for a much more extensive program of resource-use 
education. Every educational institution and every school must con- 
tribute to it until finally all citizens groups and all our individual citi- 
zens achieve complete understanding. 


At its meeting the Committee submitted the following two recom- 
mendations: 


1. Whereas there is a legally constituted Advisory Council on the 
Virginia Economy which is responsible for the work of a number of 
sub-research committees dealing with several of Virginia’s natural re- 
sources; the Resource-Use Education Committee recommends that the 
Virginia Academy of Science urge that the findings of these be compiled 
in volumes for use in Virginia’s public schools and institutions of higher 
learning. 

2. If the preceding recommendation is deemed inexpedient or in- 
advisable, the Resourse-Use Education Committee recommends that the 
Virginia Academy of Science urge the enactment of legislation creating 
a Resource-Use Education Commission which would be composed of rep- 
resentatives of all agencies concerned. An employee of the State Board 
of Education should serve as the Executive Secretary of this Commission. 

Atrrep L. Winco 


REPORT OF COMMITTEE ON VIRGINIA FLORA 


Activities in the study of the flora of Virginia has been that of indi- 
viduals. R.S. Freer of Lynchburg College has published a major paper 
on his studies in the Blue Ridge Mountains. The thirty-seven page 
paper “A Preliminary Checklist of the Plants of the Central Virginia 
Blue Ridge” appeared in the March issue of Castanea. This is a wel- 
come contribution leading towards our goal of a State-wide publication 
on the plant life of the State. The March issue of Castanea is devoted 
entirely to “Papers on the Botany of Virginia’ and contains five papers, 
Mr. Freer’s paper being the major one. Other papers in this issue are: 
H. H. Iltis, “Studies in Virginia Plants I’. This is an annotated list 








in 
Ds 
“a 


ly 


he 
of 
e- 
he 


di- 
yer 
ge 
nia 
el- 
ion 


red 


re: 








PROCEEDINGS 1949-1950 293 


of “Bryophytes from the Vicinity of Fredericksburg’; H. A. Allard, 
“Impatiens pallida f. speciosa in the Bull Run Mountains’; Horace 
Truesdell, “Ferns in Clarke and Loudoun Counties’; and R. L. Hoffman, 
“Records of Picea in Virginia.” The cost of the excess pagination, 
especially in Mr. Freer’s paper, is partially supported from the funds 
of the committee. These funds have come from the sale of the “Flora 
of Richmond and Vicinity” and are earmarked for assisting in publica- 
tions dealing with the flora of the State. Paul M. Patterson has pub- 
lished two major papers on the Bryophytes of the State. 


Field work has been actively conducted by Miss Lena Artz in the 
Massanutten Mountains. Her report on “Some Notes on Virginia Plants 
not previously reported from Massanutten Mountains Area” appears in 
the April issue of the Virginia Journal of Science. Hiden T. Cox is 
giving special attention to the Ericaceae of the State. A. B. Massey and 
graduate students are working on the vegetation in different parts of 
the State. In this connection C. P. Gilchrist has been studying the 
vegetation in the larger marshes of the Coastal Plain, J. W. Engle, Jr., 
the woody vegetation in different parts of the State in relation to the 
white tail deer population. Work in the development of the herbarium 
at Virginia Polytchnic Institution continues. So all in all, progress 
seems to have been made, and the future looks hopeful. 


Cash on hand at last report ............... $ 93.48 
meceipts since May, TOG)... .35 sen sews oles 23.60 
Cash on hand May 15, 1950 ............... 117.08 
SoA OCU rg a) 0 bis. isin, cce’s 5 aime niece ea laa 148.76 
PUNE (SURI Ys. crea Ee OS skere eo eae wn $265.84 


A. B. Massey 
REPORT OF THE COMMITTEE ON VIRGINIA FAUNA 


The year 1949 has seen slow but marked progress in our knowledge 
of the Virginia Fauna. Perhaps one of the more significant steps for- 
ward has been made by the staff of the Virginia Fisheries Laboratory in 
setting up a systematic file on the marine and brackish water fauna of 
the State. Concurrently the file on the freshwater and terrestrial fauna 
is continuing to expand. 


Among the several publications related to the Virginia fauna during 
the year those of greater general interest are R. L. Hoffman’s Turtles 
of Virginia, R. S. Bailey’s manual on the Blue Crab, Paul R. Burch’s 
Mollusean studies and F. C. Raney’s Fishes of the James Riven Basin. 
In addition two works of considerable importance have been completed 
(although not yet published): Austin H. Clark’s Butterflies of Virginia 
and M. L. Bobb’s studies on the aquatic and semiaquatic hemiptera of 
Virginia. 

Progress reports made by those individuals actively engaged in 
faunistic studies indicate that collections of the following groups have 
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grown considerably during the past 12 months: Mollusca, Branchiob- 
dellidae, Crustacea, Diplopoda, Collembola, Ephemeridae, Hemiptera, 
Arachnida, Pisces, Amphibia and Reptilia. 


With the resumption of the publication of the Virginia Journal of 
Science it was deemed advisable by the Committee to delay publication 
of a guide to the snakes of Virginit in the form proposed in our 1949 
report, and it is anticipated that this guide will be submitted to the 
Journal for publication early next year. 


The educational activities of the Fauna Committee have been carried 
on largely by John Thornton Wood of the Virginia Fisheries Laboratory 
who has spent considerable time working with high school students in 
eastern Virginia promoting interest in faunistic studies. In March and 
April an eight-week course on the local herpetofauna was given for the 
Explorer Scouts of the Lower York-James Peninsula. 


The Committee feels that the resumption of the publication of the 
Virginia Journal of Science has established an important mile post along 
its lines of endeavor, and looks forward to the important role that it will 
assume in providing a medium through which local faunistic studies may 
be made available to the public at large. We would like to take this 
opportunity to congratulate Mr. Ladley Husted and his committee for 
doing such an excellent job in making this long-hoped-for event a reality. 

Horton H. Hosss, Jr. 


REPORT OF THE VIRGINIA JOURNAL OF SCIENCE 


It is with pleasure that the Editorial Staff of the Virginia Journal 
reports to the Academy that two numbers of the Journal have been 
published since it was voted by the membership at the last Annual Meet- 
ing that it be reinstated. 


To date we have received a total of 20 manuscripts of which 10 
have been published, five rejected, and five remain to appear in one of 
the later numbers. ‘Thus we are gradually building up a backlog of 
papers which will enable us to distribute the papers in each number over 
a wider field. 


The staff has presented with pride the lead articles in numbers one 
and two of the current volume, and wishes to take this opportunity to 
express its appreciation to Professors Harold L. Alden and G. T. Why- 
burn for making these contributions toward the success of the Journal. 


While a great many details are still to be worked out, the Staff has 
followed the suggestions of Mr. Husted and his committee, and has suc 
ceeded in working out a smoothly running procedure. It seems desirable 
that the membership be acquainted with certain established policies con 
cerning the handling of manuscripts. All manuscripts submitted to the 
Technical Editor are forwarded to the appropriate Section Editor who 
in turn sumbits them to three referees whose names are not revealed. 


These 


submit to the Section Editor their criticisms and recom 
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mendations, and the latter then returns the manuscripts to the Technical 
Editor with a summary of the criticisms and instructions as to what 
disposition should be made of them; i.e., whether they are suitable for 
publication, or whether they should be revised, shortened, ete. Following 
such » procedure, although admittedly clumsy, assures the Journal of 
papers of better quality. 


The editorial policies are summarized on the back inside cover of 
each number of the Journal, and are omitted in this report. 


The Graphic Arts Department of the Radford News Journal was 
awarded a contract for printing the 1950 volume of the Journal at a 
cost of $3.50 per page for 1500 copies per issue for four issues. 
Mr. Will D. Baugh, Manager of the Graphic Arts Department, has 
cooperated in every way possible to make the Journal a publication in 
which both the Academy and his staff can take pride, and the editors of 
the Journal are deeply grateful for his interest and cooperation. 


The Alderman Library of the University of Virginia has been 
assigned exclusive exchange rights for the Journal, for which the Jour- 
nal receives an annual remuneration of $300.00. 


Number two of the current volume carries the first of a series of 
advertisements from which the Journal will realize a substantial return. 

Early last summer the members of the Academy were canvassed in 
order to determine to what extent the membership was interested in 
receiving the Journal, and those interested were asked to contribute a 
sum of $2.00 to aid in getting the publication under way. It was grati- 
fying to the Journal Staff to know that the membership was behind this 
project to the extent that $782.00 were contributed. With this demon- 
stration of interest it appeared certain that the Journal could not fail. 
At the Council Meeting of November 4, 1949, it was voted that in addi 
tion to the above mentioned contributions, 42.00 from the dues of all 
classes of membership, except that of Collegiate, be turned over to the 
Journal with the understanding that surplus funds be returned to the 
general fund when a suitable backlog has accumulated. 


The Editorial Staff feels that this report would be incomplete should 
it fail to inform the membership as to the contributions made to the 
Academy by the Journal. These are enumerated below. 

1. It publishes the Proceedings of the Academy. 

2. It carries the news to the membership which eliminates at least 
two or three letters which would involve additional stenographic 
costs as well as postage. 

3. It keeps a current mailing list for the Academy. 

t. It sends the Journal to all members of the Academy. This not 
only aids in securing additional members but also. stimulates 
many members to continue their membership who might other 
wise fail to do so. 

5. It furnishes addressograph service to the Academy, and makes 

all new plates for the Academy membership 
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It encourages research by furnishing a medium of publication 
for papers by the membership. 

It prepares and prints the Program of the Annual Meeting, and 
distributes it to the membership. 

It provides a depository in cooperation with the Library of the 
Virginia Polytechnic Institute for publications of the Academy. 
It lends dignity to the Academy as well as prominence among 
the learned societies. 

There are considerable savings made to the Academy by reduc- 
ing the stenographic charges of the secretary's office, by pro- 
viding mailing and addressograph services at greatly reduced 
costs, and in eliminating the cost of sending individual an- 
nouncements to the membership. Reduced mailing rates are 
made possible by using second class mailing privileges through 
the publication of the Journal. In addition it was possible to 
accomplish savings by obtaining printing rates for the entire 
publication. 


A financial statement of the Journal is appended to this report. 


Horton H. Hosss, Jr. 


VIRGINIA POLYTECHNIC tNSTITUTE 
STUDENT ACTIVITIES OFFICE AUDIT REPORT FOR 
VIRGINIA JOURNAL OF SCIENCE 
From August 27, 1949 to April 4, 1950 


RECEIPTS: 
Donations ............ i recacipteseastateReckace octane neotenic $ 782.00 
Gifts ....... hd a daestla case lib tk oo-tiakasvenamstalch een Le 10.00 
Cosstributimg Members ~.............ccccc0-ccc.sce-seeecss--- 2.00 
OE ee OR 1,642.00 
Re 15.17 
BS areca es eee 150.00 
ES een rece makes tment soe 35.00 
Subscriptions ................... RLS EN ee ee OCT ; 6.50 
I oe a Se 4.00 
TOTAL OF ALL RECEIPTG.......................... $2,646.67 $2,646.67 
EXPENDITURES: 
Ee ee ee ee ee ae A ee EN or ....$ 14.50 
I RN sec cctarap biaatennigencienied 339.30 
eee ela retge ees Nee 30.28 
RR at ree ene eek ae ee sie 95.76 
EEE EE oe eke eee ee eT Smee 50 
COPTOCTION GHEY <..-nccccceseccicnssss- SASS 4.00 
TOTAL OF ALL EXPENDITURES................ $ 484.34 $ 484.34 
NET AMOUNT.................... $2,162.33 
STATEMENT OF CASH ACCOUNT 
Balance of cash at beginning of year...................... .00 
Aaa: Total receipts for Year .................................. 2,646.67 
Total of cash on hand during the Year................ 2,646.67 
Deduct: Total expenditures for Year.................... 484.34 
Balance of cash at end of Year ..................-c...00-0-0 2,162.33 
_ SS eee $2,162.33 
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REPORT OF THE COMMITTEE ON PLACE OF 
MEETING FOR 1951 


Three invitations have been received by the Committee offering 
facilities to the Academy for its 1951 meeting. The first to be received 
was that from Mr. Orville W. Wake, President of Lynchburg College; 
the second, from Miss Gillie A. Larew, Dean of Randolph-Macon 
Woman's College; and the third, from Mr. Robert W. Waller. Assistant 
Manager of The Jefferson Hotel, Richmond. 


It is recommended that the Virginia Academy of Science hold its 
Twenty-ninth Annual Meeting on May 10, 11, and 12 at Lynchburg 
College. 


It is further recommended that the secretary be instructed to write 
letters of appreciation to those from whom invitations were received, 
and to advise them of the action of the Academy as to where the Twenty- 
ninth Annual Meeting will be held. 


Horton H. Hosss, Jr. 


REPORT OF THE LOCAL ARRANGEMENTS COMMITTEE 
FOR THE ROANOKE MEETING 


The Committee on Local Arrangements was chosen largely from 
Roanoke and Hollins colleges, the sponsoring institutions, with Ashley 
Robey of Roanoke College acting as co-chairman. The Norfolk & Wes- 
tern Railroad and The American Viscose Corporation were also repre- 
sented on this Committee. To the host institutions, to each member of 
this Committee, to others that volunteered to help us in various capaci- 
ties, and to the Hotel Roanoke staff concerned, I take this opportunity 
to express my heartiest thanks for work responsibly and carefully exe- 
cuted. 


The facilities of Roanoke College were given to the Science Exhibit 
Contest, the Science Talent Search, and the Junior Academy meetings 
as well as the Senior Academy business meeting on May 11th. Roanoke 
College provided housing facilities for most of the high school boys and 
girls on Wednesday and Thursday nights, as well as providing them with 
their annual Dinner. One hundred and cight junior members registered. 


Arrangements were made for all 12 sections of the Academy to meet 
concurrently on May 12. This necessitated the utilization of a room in 
the N. & W. R. R. office building in addition to the facilities at Hotel 
Roanoke. Only four sections required space and equipment on May 
13th. Six hundred seventy-four registered for these meetings. 


A luncheon was arranged at Hotel Roanoke for the Collegiate 
Members on May 12th with 90 in attendance, and the Annual Dinner 


that evening with 138 in attendance. A reception was given by Hollins 
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College the afternoon of May 12 and was attended by about 200 
members. 


The following exhibits were set up in Hotel Roanoke: Commercial— 
American Viscose Corp., The Blakiston Co., Cardinal Products Co., 
Carolina Biological Supply Co., Phipps & Bird, Inc., and J. M. Stack- 
house Co.; Educational—The Dairy Council of Roanoke; The National 
Park Service; The U. S. Food & Drug Administration, Federal Security 
Association; The Norfolk & Western Railroad; The U. S. Department 
of Agriculture, Forest Service; and the Virginia Fisheries Laboratory. 


The meetings proved to be financially self-supporting as local in 
come somewhat exceeded the local expenses incurred. A financial state- 
ment was sent to the Secretary-Treasurer and the balance accrued to the 
Academy budget. 


We wish to thank all Academy members for their courtesy and fine 
cooperation. 
P. M. Parrerson 
REPORT OF 
THE VIRGINIA INSTITUTE FOR SCIENTIFIC RESEARCH 
We are happy to report definite progress during the past year. 
What was once a dream of a research institute sponsored by the Virginia 
Academy is now a modest reality. On June 1, 1949, after a protracted 
controversy between the State of Virginia and a branch of the United 
Daughters of the Confederacy, the Research Institute opened its head- 
quarters in the old Museum Building in the R. E. Lee Memorial Park on 
the Boulevard in the City of Richmond. Our special thanks are due to 
Governor William M. Tuck and Senator William A. Wright, Chairman 
of the Conservation Commission, for making this fine building available 
to the Research Institute. The first regular employees of the Institute 
were Henry Leidheiser, Jr. and Virgil E. Straughan, and they were soon 
joined for summer work by Edward Frost of the Thomas Jefferson High 
School. Three months were spent in cleaning and painting the main 
building and in sorting and distributing Confederate equipment which 
had been stored in the shop building to the rear. Laboratory work 
benches for the first floor of the main building and essential laboratory 
apparatus were purchased. Some furniture was bought and some was 
given by Mr. and Mrs. Robert M. Jeffress. A photographic dark room 
was constructed on the second floor. 


On September Ist Clayton Roth joined the laboratory, and the first 
research project was begun. This consisted of a study of the mechanism 
of bright nickel plating for the Harshaw Chemical Company of Cleve- 
land, Ohio. At the present time this project is continuing and four small 
projects for agencies such as the N.A.C.A. Laboratories at Langley Field 
and the University of Virginia have been carried out. During the year 
about $4,000 in unsolicited gifts have been received, and recently one of 
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our Trustees has offered to donate $18,000 for the purchase of an elec- 
tron microscope if an equivalent amount for equipment can be raised 
elsewhere. The General Assembly renewed its appropriation for $10,000 
a year for the biennium 1950-52, and it is planned to use this sum pri- 
marily for administrative purposes. At the present time a request is 
being made of a national foundation for a grant, and plans are being 
drawn up for other research projects. The firm of T. Coleman Andrews, 
with the generous assistance of Mr. Andrews and Mr. Paine, has installed 
a system of accounting. Our Secretary and Treasurer, Robert H. Kean, 
of the Virginia-Carolina Chemical Company, is at the present time volun- 
tarily keeping the accounts of the Institute, and we are greatly indebted 
to him for this very important service. The Institute is also indebted 
again to Senator Lloyd Bird for advice and valuable assistance and to 
Governor-elect John S. Battle for support in obtaining the appropriation 
from the General Assembly. 

At a meeting of the Board of Trustees in January it was agreed to 
offer to the Virginia Academy a room on the third floor of the laboratory 
building for use as an office or repository for Academy records. Gran- 
ville Valentine, of Richmond, and Harry Byrd, Jr., of Winchester, were 
elected to the Board of Trustees. The next important step is the selec- 
tion of a permanent Director of Research. At the present time it is 
proposed that the Institute specialize in the field of surface chemistry, 
including corrosion, electroplating, and catalysis, and in the near future 
in the uses of the ultracentrifuge, especially the determination of molce- 
ular weights, and in uses of the electron microscope. 

The Research Institute now has a modest staff of six paid employees. 
They are: three full-time research workers, Henry Leidheiser, Virgil 
Straughan, and Clayton Roth; and three part-time assistants, Francis 
Denise who serves as a laboratory helper, Fred Hayes an instrument 
maker, and Margaret McElroy, a secretary. 

The president of the Research Institute wishes to express his grati- 
tude for the enthusiastic cooperation of the Board of Trustees, for the 
fine work of the Institute staff during the past year, and for the assist- 
ance of many members of the Virginia Academy. The continued sympa- 
thetic cooperation in the interesting and difficult problems ahead are 
requested of the members of the Academy. 

Autitan T. GwatHMEy 


The following separate reports were given by Joe Guthridge and 
by the Resolutions Committee on Collegiate Activities and Collegiate 
Chapters. 

REPORT OF THE COMMITTEE ON 
ACTIVITIES FOR COLLEGIATE MEMBERS* 

The Committee is celebrating its first birthday this year and as is 

generally true with first year adventures, no outstanding achievements 


*EDITOR’S NOTE.—I([n the revised constitution, adopted May 11, 1950 (see be- 
low), “Student Members” has been substituted for “Collegiate Members.” 
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can be noted. The Committee began its activities in Richmond last year 
with a meeting of all Collegiate members attending the Academy, at 
which time there was a discussion of the nature of future meetings of 
the Collegiate group. There was a general consensus that there be no 
special sessions of the Collegiate members for presentation of papers, 
etc., but that a luncheon meeting would be desirable and should be held 


if possible. 


Accordingly, a luncheon for the Collegiate group will be held on 
Friday, May 12, 1950 at the Hotel Roanoke. At this luncheon, the 
general officers for the newly organized Collegiate Chapter division of 
the Virginia Academy of Science will be elected. 


There have been petitions from two college student groups for recog- 
nition as official Collegiate Chapters of the Virginia Academy of Science. 
The first was submitted by the students at the Virginia Military Insti- 
tute, and the second by the students at the Virginia Polytechnic Insti- 
tute. The officers of the petitioning chapter at Virginia Military Insti- 
tute have been designated by President Harshbarger as acting officers 
of the Collegiate division until an election could be held at the meeting 
this Friday. The petitions of the two college groups mentioned sbove 
were approved at the meeting of the Executive Committee on Thursday 
afternoon, May 11, 1950. 


We hope that with the impetus given the formation of Collegiate 
chapters this past year by the students at Virginia Military Institute, 
we will be able to report more progress and an enlarged collegiate section 
of the Academy at the meeting next year. 


The Committee hopes that all members of the Academy who have 
suggestions for this Committee and its activities will feel free to express 
them. 


Jor M. GururinGe 
REPORT OF THE RESOLUTIONS COMMITTEE 


The establishment of Collegiate Chapters of the Academy is in close 
agreement with our objectives of encouraging scientific ability and pro- 
moting research; therefore, the Academy should actively encourage and 
promote the formation of such Chapters and aid the Chapters in develop- 
ing programs to stimulate interest in science. In doing this, the Academy 
must recognize the dangers inherent in forming such groups in colleges 
that are already overorganized, and must make continued effort to pre- 
vent the lessening of student interest that may lead to weakened or 
inactive Chapters. The following specitic recommendations are made by 
the Committee : 


1. At the present time the Academy should recognize Chapters 
only where the initiative for forming such a Chapter comes from the 
students, and where a group having interests in science has already been 
formed. The Academy should not attempt to establish Chapters where 
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no such group exists until after at least two years experience with Col- 
legiate Chapters. 


2. The Academy should recognize Chapters only where ten or more 
students are to be active members of the Chapter, and where one faculty 
member who is a member of the Academy agrees to act as advisor to 
the Chapter. 


3. Members of the Chapters should be encouraged to become Col- 
legiate Members of the Academy. 


t. The President of the Academy shall appoint a Committee to 
supervise the activities of the Chapters. This Committee shall investi- 
gate the activities of the present Chapters and shall ascertain, as far as 
possible, the plans of other State Academies and the American Associa- 
tion for the Advancement of Science regarding the formation of such 
Chapters. The Committee shall then establish criteria to be used in the 
recognition of additional Chapters, and shall establish standards to be 
met by the present Chapters for continued recognition. It is recom- 
mended that the membership of this Committee be drawn from members 
at institutions where chapters are established; thus the report of the 
Committee can be based on first hand experience. 


5. The Speakers Bureau of the Academy shall place their facilities 
at the disposal of the Chapters. A list of available speakers shall be 
furnished to each Chapter, and the Speakers Bureau shall act as an 
agency to arrange for speakers to visit the Chapters at times mutually 
convenient. All expenses of travel and lodging for a speaker shall be 
paid by the Chapter visited. 


6. It is important that all work necessary for the operation of a 
Chapter be done by the student members, and that the faculty advisor 
serve in an advisory capacity only. 


7. The Chapters should be warned against overspecialization. Each 
Chapter should make an effort to maintain a membership representing 
several fields of science and to arrange a yearly program in which no 
one field of science is overemphasized at the expense of others. 


8. The Academy shall encourage all Chapter members and other 
Collegiate members to present papers at the annual meeting. These 
may be reports of student research, special problems and methods inves- 
tigated by individual members or by the Chapter as a group, or other 
work such as the Honors work now done by students at many of our 
colleges and universities. 


9. All members of the Collegiate Chapters shall be urged to attend 
the annual meeting. A luncheon meeting or other special meeting shall 
be arranged for them if possible, so that they may benefit by the mutual 
exchange of ideas. 

The recommendations listed above will necessarily require revision 
after we have had more experience with Chapters and their actual fune 
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tions. We have our choice of either doing nothing and recognizing no 
Chapters of the Academy, or actively and strongly supporting these 
Chapters to make them as effective as possible. No intermediate course 
can meet with success. Since we have already recognized several Chap- 
ters we have made our choice. Having done so, we must do everything 
possible to make these Chapters effective in encouraging scientific ability 
and promoting research. 

J. Gorpon Stipe, Jr. 


The long awaited Academy publication, “The James River Basin— 
Past, Present and Future,” was available at the meeting through the 
courtesy of Richard MacDonnell of Washington and Lee University, 
who personally brought the advance copies from Baltimore in time for 
the meeting. The first copy was presented to Justus Cline, to whom, 
with Wortley F. Rudd, the volume was dedicated. The report of the 
James River Project Committee follows. 


REPORT OF THE JAMES RIVER PROJECT COMMITTEE 


The last sentence of the 1949 annual report of the committee read, 
“It is hoped that the next annual report of the Chairman of the James 
River Project Committee will include a statement to the effect that the 
Monograph on The James River Basin-—Past, Present and Future has 


been published.” 


It is a distinct gratification to announce that the Monograph has 
been published. 


A limited number of copies are for sale at these meetings; others 
will be available as soon as received from the Albrecht Co. of Baltimore, 
which has been especially cooperative in binding a few copies in record 
time. 


It is significant to note the following item in House Bill No. 31 as 
passed by the General Assembly of Virginia on March 11, 1950. “Item 
67314, — For printing reports on geological formations and other char- 
acteristics of the James River Basin . . . $10,000. It is hereby provided 
that if and when the geological reports are printed, as provided in Item 
606 of the Acts of 1948 session of the General Assembly, that any 
monies derived from the sale of these reports shall go to the Virginia 
Academy of Science.’”” Hence, money received from the sale of the 
James River Monogoraph is available as a revolving fund for publication 
of additional major volumes pertaining to the James River Basin. Thus 
continuation of the program of the James River Project as originally 
established by the Long Range Planning Committee and authorized by 
the Academy is assured. Members of the James River Project Commit- 
tee and the Long Range Planning Committee are making preliminary 
plans for further development of the James River Basin studies. 


As part of this report and for the published records of the Academy, 
I wish to include the brochure (see p. 303), which is being distributed 
as an announcement of the publication of the Monograph. 
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THE VIRGINIA ACADEMY OF SCIENCE 


Announces 


Publication of 
THE JAMES RIVER BASIN 
PAST, PRESENT AND FUTURE 
ComPILeD BY THE JAMEs River Prosect CoMMITTEE 
Bound in blue buckram with title and seals of the Academy and State 
of Virginia in gold. 


C 


843 pages of text, 6 x 9 inches, printed on 25% rag paper. 


82 pages of Illustrations. 
PRICE: $6.00, POSTPAID 


Distributed through: 
Fo.tey F. SmiruH, sECRETARY 
Virginia Academy of Science 
Box 1395 
Richmond 11, Virginia 
or 
Marcetuus H. Stow, CHAIRMAN 
James River Project Committee 
Virginia Academy of Science 
Lexington, Virginia 
This comprehensive monograph depicts Conservation, Recreation, 
Education, Biological Sciences, Earth Sciences, Mathematical Sciences, 
Applied Sciences, Industry, and Transportation in the James River Basin. 
It represents a study of what is known about the past and present condi- 
tions and discusses problems that await initial study or require more 
detailed scrutiny in order to extend scientific, economic and sociological 
knowledge of the region. It is written on a high plane of careful scien- 
tific research and contains factual material intelligible to the scientific, 


economic, sociological, and political leaders of the State of Virginia and 
others interested in regional development and progress. 


ABBREVIATED TABLE OF CONTENTS 
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Marcellus H. Stow, Chairman 
James River Project Committee 
Virginia Academy of Science 
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Marcellus H. Stow, Chairman 
James River Project Committee 
Virginia Academy of Science 
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It would be impossible to mention the names of all who have con- 
tributed to the chapters of the book and who have been of assistance to 
the Chairman during its compilation and publication. To all, I extend 
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my sincerest thanks, but I cannot close this report without mentioning 
by name the two members of the Academy who fundamentally are re- 
sponsible for the book, and to whom it is dedicated: Justus H. Cline and 
Wortley F. Rudd. 

Marce tus H. Stow 


After the reports of the committees were made and accepted, the 
following report of the Constitution Revision Committee was made by 
Sidney Negus. 

REPORT OF CONSTITUTION COMMITTEE 
ConstiTUTION* 
ARTICLE 1 NAME 
The name of the organization shall be the Virginia Academy of Science. 


ARTICLE 2. PURPOSES 

The purposes of this organization shall be to encourage scientific research 

in Virginia and to arouse interest in and appreciation of science among 

the people of the State. 

(a) To discover, encourage and develop scientific interest and ability 
among the youth of the State by a Junior Academy of Science, by 
science clubs, by science talent searches and by other means. 

(b) To facilitate prompt publication of acceptable scientific papers and 
abstracts. 

(c) To cooperate insofar as practicable with industries in their scientific 
problems and with other scientific organizations having aims similar 
to this organization. 

(d) To cooperate with those in charge of the Virginia State Science 
Museum and the Virginia Institute for Scientific Research. 

(e) To render public service in scientific matters. 

(f) To hold meetings of the Junior and Senior Academies for the better 
acquaintance of those interested in all branches of science in Vir- 
ginia. 

ARTICLE 3. MEMBERS 

Section 1. There shall be seven classes of members: regular, student, 
contributing, sustaining, life, patron, and honorary life. 

Section 2. The first four classes of members are distinguished by the 
dues which they pay (see by-laws). 

Section 3. Life members shall consist of members who by paying the 
sum of one hundred dollars ($100.00) are exempt from pay- 
ment of further dues. 

Section 4. Patrons shall consist of those persons who have given to this 
organization the sum of one thousand dollars ($1,000.00) or 
its equivalent in property. They shall have all the rights and 


* Revised from Constitution adopted at Danville Meeting, May 4-6, 1939 (Acad- 
emy Proceedings, 19238-1939, page 68). 
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privileges of regular members and shall be exempt from 
dues. An institution may also become a patron by meeting 
the above requirements. Its representative shall have all the 
rights and privileges of regular members. 


Section 5. Honorary life members shall consist of persons elected by 
the Council for long and distinguished service to science in 
this organization and others no matter where located. They 
shall have all the rights and privileges of regular members 
and shall be exempt from dues. 


ARTICLE 4 ELECTION OF MEMBERS 


Members of all classes except honorary life must be accredited by the 
Secretary-Treasurer of the Academy and/or the Council. See Article 3, 
Section 5, concerning honorary life membership. 


ARTICLE 5 OFFICERS 


The officers of this organization shall consist of a President, a President- 
Elect and a Secretary-Treasurer. 
ARTICLE 6 COUNCIL 

The executive body of this organization shall be known as the Council 
(Trustees). It shall be composed of the President, the President-Elect, 
the Secretary-Treasurer, the three most recent Past Presidents, the Editor 
and Technical Editor of its Journal, the Chairman of the Long Range 
Planning Committee, and of five additional members all to be chosen 
from the membership. These additional members shall serve for five 
years in regular rotation, one being elected each year and one retiring 
each year. In the case of death or other unforeseen interruptions of this 
routine, the President shall make interim appointments until the next 
annual election is held. A Past President shall serve for three consecu- 
tive years on the Council, thus making his full term a total of five years. 
The Editor and Technical Editor shall serve on the Council as long as 
they continue in office. 

ARTICLE 7 DUTIES OF THE COUNCIL 
The Council shall have charge of the policy of this organization and 
shall supervise the publication of its Journal, including the appointment 
of the Editor, Technical Editor, Assistant Technical Editor and Adver- 
tising Manager. The term of office each shall be set by the Council. 


ARTICLE 8 ELECTION OF OFFICERS AND COUNCIL MEMBERS 


A Nominating Committee, appointed by the President, shall submit to 
the annual meeting nominations for President-Elect, Secretary-Treasurer, 
and for one or more members of the Council. Nominations from the floor 
shall be in order. These officers shall be elected annually by the mem- 
bership and, with the exception of the Secretary-Treasurer, shall not 
be eligible to succeed themselves. 








Section 1. 


Section 2. 
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ARTICLE 9 SECTIONS AND AFFILIATED CHAPTERS 


Any group of members, may with the approval of the Council, 
organize as a separate Section. Such a Section shall become 
established after it has conducted one successful program at 
an annual meeting. Any established Section which fails to 
conduct a program for two successive annual meetings may 
be dropped as a Section by action of the Council. Such a 
Section may be reestablished by the Council after it has 
conducted one successful program at an annual meeting. If 
any Section shall plan to adopt a constitution and by-laws, 
they must be approved by the Council prior to adoption by 
the Section. 


Any group of members may, with the approval of the Coun- 
cil, organize Affiliated Chapters wherever deemed necessary. 
Each new Chapter’s constitution and by-laws must be ap- 
proved by the Council prior to its official affiliation with this 
organization. Any amendments subsequent to affiliation must 
also be approved. 


ARTICLE 10 MEETINGS 


The annual meeting of this organization shall be held on the first or 
second Thursday, Friday and Saturday of May in each year at a place 
selected by the membership. The Council shall decide whether the annual 
meeting shall be held the first or second Thursday, Friday and Saturday 
in May and shall arrange for any special meetings deemed necessary. 


Section 1. 


Section 2. 


Section 3. 


Section 4. 


ARTICLE 11 BUSINESS 


Forty members of this organization shall constitute a quorum 
for the transaction of business at regular and special meet- 
ings. Seven members shall constitute a quorum for the trans- 
action of business by the Council. No votes by proxy shal! 
be cast at any meeting. 


The fiscal year of this organization shall be from April 1 to 
March 31. 


The parliamentary procedure of this organization shall be 
governed by Robert’s Rules of Order, Revised. 


This constitution may be amended by two-thirds vote of those 
members responding to a mail ballot sent to the entire mem- 
bership, provided such amendment shall have been introduced 
in writing at a previous regular meeting, and due notice of 
proposed change shall have been given in writing to each 
member. 


Sipney S. Neaus 
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It was properly moved, seconded, and passed, that the revised Consti- 
tution as proposed by the Committee be accepted as the new Constitution 
for the Virginia Academy of Science. 


The following report of the Committee on By-Laws was next dis- 
cussed and several recommended changes were made before it was 
properly moved and passed that the By-Laws be accepted as changed. 


BY-LAWS OF THE VIRGINIA ACADEMY OF SCIENCE 


As Approved at the General Meeting, May 11, 1950 
Section 1. Annual Dues: 


(1) The annual dues of regular members shall be three dollars 
($3.00). 


(2) The annual dues of student members, graduate or undergrad- 
uate students in the colleges or universities of the state, shall be one 
dollar ($1.00). Student members shall have all the rights and privi- 
leges of regular members except they shall not receive its official 
publication, THE VIRGINIA JOURNAL OF SCIENCE. 


(3) Members who pay annual dues of five dollars ($5.00) shall 
be designated Contributing Members. 


(4) Members and institutions which pay annual dues of ten dol- 
lars ($10.00) shall be designated Sustaining Members. 


(5) A Regular, Student, Contributing or Sustaining Member in 
good standing must not be in arrears in dues for more than one year. 
Any such member not in good standing because of non-payment of 
dues may be reinstated upon payment of dues in arrears. 


Section 2. Duties of Officers: 


(1) The President shall be the directing head of the Academy, 
shall preside at business meetings and general sessions of the organi- 
zation, and shall appoint the members of the standing committees 
and of new committees authorized by the Council. 


(2) The President-Elect shall assist the President as mutually 
agreed between them, and shall serve as President in the latter’s 
absence. He shall furnish the Academy at its annual business meet- 
ing with a list of committee memberships which he has set up to 
assist him during his year as President. 


(3) The Secretary-Treasurer shall keep a complete record of each 
annual mecting, and of other meetings held during the year by the 
Council, and shall prepare a report of their proceedings for publi- 
cation. He shall keep the membership lists of the Academy in up- 
to-date fashion, shall promptly supply the Editor-in-Chief of the 
JOURNAL with the names of all new members and shall likewise 
supply the Editor of the gourNAL, on January 1 of each year, with 
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the list of all members whose dues are paid by that date. He shall 
periodically supply the Secretary of each Section with a list of the 
paid-up members of his respective Section. The Secretary-Treasurer 
shall receive all funds—except as provided below under Section (5). 
(2), shall disburse all funds as directed by the Council and approved 
by the President and/or Chairman of the Finance Committee—with 
checks being countersigned by one of these, and shall submit at the 
annual meeting a written report of all receipts and disbursements. 
His annual report shall be accompanied by an audit by a recognized 
public accountant. He shall furnish quarterly financial summaries 
to the officers and to the members of the Council and of the Finance 
Committee. He shall be adequately bonded. 


(4) Officers shall serve ex-officio on all committees of the Academy. 


Section 3. Reimbursement of Officers: 


The President and President-Elect shall serve without reimburse- 
ment. The Secretary-Treasurer shall receive an honorarium of 
three hundred dollars ($300.00) per year. 


Section 4. Representation at Meetings: 


Where representation at national meetings and on formal academic 
occasions is desirable, the President shall designate Academy repre- 
sentatives from among persons known to be planning attendance at 
those meetings. No officer or other Academy member shall receive 
compensation for attending meetings, scientific or otherwise, either 
within or without the state of Virginia—except for attendance of the 
Secretary-Treasurer, or in his absence some presidential designate, 
at the annual meeting of the American Association for the Advance- 
ment of Science, in order that the Academy may have a continuity of 
representation at Council Meetings of the American Association for 
the Advancement of Science. In the case of this exception, the 
upper limit of the representative's expenses, to be paid by the 
Academy, shall not exceed one hundred ($100.00) annually. 





Section 5. The Virginia Journal of Science: 


(1) THE VIRGINIA JOURNAL OF SCIENCE Shall be the official publi- 
cation of the Virginia Academy of Science, and as such shall carry 
approved articles summarizing scientific research work, appropriate 
news items (in as restricted a space as feasible), most announce- 
ments to the membership concerning Academy activities, and the 
Program for, and the Proceedings of, the Annual Meeting of the 
Academy. 


(2) For each dues-paying Member, except Student Members, two 
dollars ($2.00) shall be turned over to the JourNaL each yerr. 
When members in arrears pay back dues, two dollars ($2.00) shall 
go to the sournaL for each year in which the Member has been 
supplied with issues of the sourNnat while in arrears. Where mem- 
bers have pledged and paid two additional dollars, for each of the 
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first two years of the reinstituted yourNAL, these monies shall be 
paid to the gourNaL. All monies accruable entirely to the souRNAL 


(such as subscriptions without memberships, advertisement revenues, 
exchange fees, gifts, etc.) shall be collectable by, and paid directly 
to, the sourNaL. The gournav shall finance itself from the above- 
mentioned amounts, and from such other sources as become available, 
and shall set aside such sums as possible for any future urgencies. 


(3) All members, except Student Members, shall receive the issues 
of the sourNnaAL. Subscriptions to the Academy JsourNaAL will be 
discontinued for those Regular, Contributing, or Sustaining Mem- 
bers who have not paid their dues by January 1 of each year. 


(4) The staff shall be composed of: an Editor-in-Chief, a Tech- 
nical Editor, an Assistant Technical Editor, and an Advertising 
Manager—all elected by the Council—and of Section Editors, with 
one representative, known as Section Editor, elected from and by 
each of the Academy’s Sections. All members of the staff shall be 
elected for terms of five years (except that in reinstituting the 
JOURNAL the several Sectional Editors were elected for terms of two, 
three, four, and five years, respectively, in order that a rotation of 
experienced editorial personnel might be assured.) In case of 
vacancies due to retirements, deaths, or other reasons, the positions 
shall be temporarily filled by the Council, from recommendations 
furnished by the Editorial Staff, until the time of the next Annual 
Meeting, at which time the positions shall be filled for the remainder 
of the unexpired terms by the groups responsible for the original 
appointments. 





(5) The Editor-in-Chief shall solicit all invited articles for the 
JOURNAL, shall prepare or see to the preparation of all news items 
and announcements for the sourNaL, shall keep mailing lists that 
are up-to-date, shall make all new address plates and shall mail all 
JOURNALS (including Proceedings), shall keep financial accounts on 
the souRNAL, shall pay all bills and care for all business, including 
an annual audit of the Books, of the sournat—subject to the regu- 
lations and approval of the Academy Council. 


The Technical Editor shall receive all scientific articles for the 
JOURNAL, shall send these to the appropriate Sectional Editors for 
refereeing, shall act as a referee himself, and shall edit all material 
published in the sourNAL. 

The Assistant Technical Editor shall aid the Technical Board 
m such ways as requested and advantageous. 

The Sectional Editors comprising the Editorial Board shall aid 
the Editor and Technical Editor in refereeing, and in securing addi- 
tional referees for, scientific articles within their respective fields; 
in preparing proper announcements and news items for the sour- 
NAL; and in such other ways as may be advantageous. 
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The Advertising Manager shall be responsible for securing the 
proper amount and type of advertising material for the sourNAL. 


(6) No staff member of the sourNat shall receive remuneration 
for either work or travel, but shall be supplied with such materials 
as are used in the way of stationery, postage and similar items. 


Section 6. Committees: 


The Council shall have the right to establish appropriate standing 
Committees, and such special Committees as, and when, needed. 


Section 7. Changes in these By-Laws: 
These by-laws may be changed or amended at any annual meeting 
of the Academy by vote of a majority of those present at the annual 
business meeting, provided due notice of such proposed change has 
been given in the VIRGINIA JOURNAL OF SCIENCE, or in writing to 
each member, prior to such annual meeting. 
Watter S. Fuory, Jr. 


There being no further business the meeting adjourned at 11:55 p. m. 
Forey F. Smirn, Secretary 
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Report of the Luncheon of Collegiate Members 


As was announced to the Academy at its meeting on May 11, 1950, 
a luncheon for the Collegiate members was held in the Ballroom of Hotel 
Roanoke on Friday, May 12. From the comments of those attending the 
luncheon it could be adjudged to be a complete success. Attending the 
meeting were students from Radford College, Virginia Polytechnic Insti- 
tute, Roanoke College, University of Virginia, Hollins College, Lynch- 
burg College, University of Richmond, Virginia Military Institute, 
Washington & Lee University, Randolph-Macon Woman's College, and 
Longwood. Also attending were Boyd Harshbarger, President of the 
Academy; Foley Smith, Secretary-Treasurer of the Academy; George 
W. Jeffers, past president of the Academy; H. T. Cox, Faculty Advisor, 
Virginia Polytechnic Institute Collegiate Chapter; Robert P. Carroll, 
Faculty Advisor of the Virginia Military Institute College Chapter; 
J. Gordon Stipe, Chairman of the Committee on Resolutions; Joe W. 
Guthridge, Chairman of the Committee on Collegiate Activities; and other 
senior members of the Academy interested in the work of the Collegiate 
Members. 


The total attendance of the luncheon was 102 with about 75 of this 
number being Collegiate Members. 


The main business of the luncheon consisted of self-introduction of 
each of those attending and a short talk by Alexander J. Mitchell, Acting 
President of the Collegiate Chapter. After the luncheon the Collegiate 
Members remained for a business meeting at which time the organization 
for the Collegiate group for the coming year was discussed. There was 
a great deal of interest in the furthering of the activities of the group, 
and due to the fact that most of those attending were seniors in their own 
schools, there was difficulty in setting up a panel of officers from among 
the juniors since they knew so little about the activities of the organi- 
zation. 


It was decided to form a Committee of the eleven Juniors attending, 
and this Committee would work in the coming year for the formation of 
Collegiate Chapters in the other schools in Virginia. C. Ray Fauber 
of Virginia Polytechnic Institute was chosen’ to be Chairman of the 
Committee and to direct its activities. 


With the interest developed at the meeting this year, the Academy 
should be able to anticipate a luncheon meeting of about 200 at next 
year’s Academy Meeting in Lynchburg, and the formation of several 
additional Collegiate Chapters during the coming year. 

Jor W. GurHrRIDGE 
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Minutes of the Dinner Meeting 


President Harshbarger presided at the Dinner Meeting, Friday, 
May 12, attended by 138 members and guests. Mr. Harshbarger intro- 
duced the members and guests at the Speakers’ table, then introduced 
Miss Randolph, President of Hollins College, who extended greetings to 
the gathering from one of the Host Institutions. Mr. Oberley, President 
of Roanoke College, was next introduced. He extended greetings from 
Roanoke College as co-host institution. 


In the absence of H. R. Hanmer, Chairman of the Research Com- 
mittee, John Forbes, of the Medical College of Virginia, presented the 
Horsley Award to Erling S. Hegre, asseciate professor of anatomy at 
the Medical College of Virginia. 


Dr. Hegre’s study, “A New Research Tool and Technique for the 
Biologist”, deals with the development of a method of study of histologic 
details at various levels through a specimen without preparing serial sec- 
tions in the usual sense. It enables one to see microscopic structures in 
their true normal relationship to each other without the distortions which 
have come to be expected in serial sections. With this method, one may 
follow the course and changing relationships of a structure from level to 
level at intervals of only one or two microns and one may make such 
observations from the vantage point of a comfortable seat and watch a 
photographic record unfold the anatomy in an uninterrupted sequence 
upon a motion picture screen. Dr. Hegre’s motion picture and paper on 
a new research tool and technique for biologists offers a new approach 
to the study of the minute anatomy of biologic specimens. 


Dr. Forbes also announced that the Research Committee had 
awarded Honorable Mention to Donald M. Britton, Research Fellow, 
The Blandy Experimental Station, University of Virginia, for his highly 
meritorious paper on “Cytogenic Studies on the Boraginaceae.” 

Following Dr. Hegre’s short summary of his work, Sidney S. Negus, 


immediate past President of the Academy, presented the report of the 
Nominating Committee. This report nominated for President, Guy W. 


Horsley; President-Elect, Paul M. Patterson; Secretary-Emeritus of the 


Academy, E. C. L. Miller; Secretary-Treasurer, Foley F. Smith; and 
L. W. Jarman as the member of Council to succeed Miss Gillie Larew. 
On proper motion it was seconded and passed that the nominations 


be closed and the report of the Nominating Committee was unanimously 
accepted. 


J. Gordon Stipe, Jr. presented the report of the Resolutions Com- 
mittee. The following resolutions were adopted: 


1. Be Iv Resoivep that the Virginia Academy of Science express 
its appreciation to the Local Committee on Arrangements, headed by 
Paul M. Patterson and Ashley Robey, to the Hotel Roanoke and _ the 
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Norfolk and Western Railway, to the commercial and educational ex- 
hibitors, and to the many others whose efforts have contributed to this 
unusually well organized and successful meeting. 


Be it further resolved that the Virginia Academy of Science give 
thanks to Hollins College and to Roanoke College, the host institutions 
for this meeting. 


2. Be Iv Resotvep that the Virginia Academy of Science commend 
the Committee on the James River Project and its chairman, Marcellus 
Stow, for the successful completion of a distinguished monograph. 


3. Be Iv Resotvep that the Virginia Academy of Science acknow- 
ledge its indebtedness to the committee which re-established the Virginia 
Journal of Science, to the staff for the high quality of this journal, and 
to all members of the Academy who have contributed to the support of 
this journal. 





IN MEMORIAM 
Dr. Edward Steidtmann, Lexington, 25 May 1948 
Dr. Frank Redwood, Norfolk, 27 May 1949 
Dr. Roy S. Cook, Fredericksburg, 18 June 1949 
Dr. Chauncey McL. Gilbert, Charlottesville, 2 October 1949 
Edward R. Stettinius, Jr., Rapidan, 1 November 1949 
Bradford Walker, New York City, 29 November 1949 
R. P. Cocke, Williamsburg, 8 January 1950 


Dr. T. B. Hutcheson, Blacksburg, 8 April 1950 











Horton H. Hobbs, Jr. reported that the Committee on Place of 
Meeting for 1950-51 had accepted the invitation extended by Lynchburg 
College, and this recommendation was unanimously accepted. President 
Harshbarger, at this time, formally recognized Mr. and Mrs. J. Wortley 
Rudd. Mr. Rudd is Dean-Emeritus of the School of Pharmacy of the 
Medical College of Virginia and former President of the Academy. The 
Secretary was then called on for remarks concerning membership in the 
American Association for the Advancement of Science. 


President Harshbarger called on Dean Ivey F. Lewis who acknow- 
ledged the debt of the Academy to Marcellus Stow, Chairman of the 
James River Project Committee, for his meritorious work and that of 
his committee in producing the long-awaited Academy Monograph en 


titled “The James River Basin Past, Present and Future.” 











The VirGINIA ACADEMY of SCIENCE 


President Harshbarger at this time recognized Dr. FE. C. L. Miller 
and Mr. Justus Cline. Following this, Mr. Negus installed the new of- 
ficers with the following comments: 


“As an appropriate way of installing Dr. E. C. L. Miller as 
Secretary-Treasurer Emeritus of the Academy for the coming year, I 
suggest a rising vote of appreciation for his many contributions to the 
success of this organization for over a quarter of a century. 


“It is a pleasure to install Foley F. Smith as Secretary-Treasurer of 
the Academy for 1950-51. Only those who have worked directly with 
Foley on some project know how thoroughly and conscientiously he goes 
about getting things done in the background. He deserves the thanks of 
all of us for being willing to continue the more or less thankless job of 
keeping the Academy records in good order. 


“We are fortunate in having L. W. Jarman willing to serve as a 
member of the Council and Paul M. Patterson as President-Elect. They 
will be of great help to the Academy's program in the future. 


“With Dr. Guy Winston Horsley as President of the Academy the 
coming year, this leading scientific organization of its kind in the country 
is sure of continued success. Dr. Horsley was born in Richmond, Vir- 
ginia, in February, 1905. He earned his B.S. and M.D. degrees at the 
University of Virginia in 1925 and 1929 respectively. During 1929- 
1930, he served as an interne at St. Elizabeth’s Hospital, Richmond, and 
then for 12 years was associated there with his father, Dr. J. Shelton 
Horsley. From 1942 to 1946, our incoming president saw active military 
service as Chief of the Surgical Service, 45th General Hospital, with 
overseas duty of approximately 30 months in North African and Italian 
Theaters. He was also Chief of Surgery at McGuire General Hospital, 
Richmond, Virginia. He was awarded North African Theater ribbons 
with two battle stars, and the Legion of Merit. He was discharged as 
a Colonel. 

“In 1946 Dr. Horsley returned to civilian practice and is at present 
attending Surgeon at St. Elizabeth’s Hospital. He is also at present 
Associate Professor of Surgery at the Medical College of Virginia, 
Surgical Consultant for McGuire Veterans Administration Hospital, 
Richmond, President of the Virginia State Board of Medical Examiners, 
and Vice-President of the Virginia Division of the American Cancer 
Society. 


“This is the first time in the history of the Academy that a son of a 
former President has been elected to this high office in Virginia science. 
Dr. Guy Horsley’s internationally known father, Dr. J. Shelton Hors 
Jey, was the Academy’s distinguished president in 1926-27. The present 
endowment of the Academy, nearly $16,000, was envisioned and almost 
entirely raised by our new president’s father. His son is an exception 
ally busy surgeon but he is willing to give of his valuable time during 
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the coming year, partly in memory of his revered father, I suspect, to 
the leadership of the scientists of Virginia. 


“Since Dr. Horsley obtained his undergraduate and graduate train- 
ing at the University, I think it would be most appropriate in these 
installation proceedings for the first President of the Academy and Dean 
of the University of Virginia, Dean Ivey F. Lewis, to symbolize with a 
hand-clasp our sincere determination to back our 28th President, Dr. 
Guy W. Horsley, and our other officers, to the very best of our abilities 
during the coming year.” 


President Harshbarger then turned the meeting over to the incoming 
President who made the following remarks: 


“T am fully aware of the great honor that has been bestowed upon 
me in having been elected to the presidency of the Virginia Academy of 
Science. It is with great humility that I accept this office, as I feel that 
it is not only an honor for me but chiefly a posthumous award to my late 
distinguished Father, Dr. J. Shelton Horsley, who was one of the found- 
ers and an early president of the Academy. Since the early twenties, 
when the Academy had its first meetings, until his death in 1946, my 
Father was vitally interested in the Academy and its development. He 
and others, like Ivey Lewis, E. C. L. Miller, Sidney Negus, Lloyd Bird, 
Wortley Rudd, and Marcellus Stow—just to mention a few—molded 
it into one of the finest State Academies of Science in the United States. 
I know he would be filled with pride if he could know of the wonderful 
strides the Academy has made in this postwar period. I believe I can 
say, without fear of contradiction, that the past year under the dynamic 
leadership of Dr. Boyd Harshbarger, the Academy has had one of its 
most prosperous and outstanding periods. In years to come I am sure 
we will all refer to 1949-50 as one of our peak years and use it as a 
yardstick to measure our accomplishments and a goal to strive for each 
year. Dr. Harshbarger’s boundless energy, his foresight, and his gift 
for organization are admired by the entire Academy, but more especially 
by the older members who in former years have striven for many of the 
accomplishments that Dr. Harshbarger has made a reality. To name a 
few — during his presidency the Virginia Journal of Science has been 
re-established, which in itself is a remarkable feat, and also during this 
time the Section of ‘Teachers of Science has been organized and Collegi- 
ate Chapters at Virginia Military Institute and Virginia Polytechnic 
Institute have been chartered and added to the Academy. 


“In passing, one must not forget the yeoman’s work done by our able 
and pleasant Secretary-Treasurer, Foley F. Smith. He has completely 
re-organized the financial records and bookkeeping of his office so that 
now the Finance and Endowment Committee can obtain a very accurate 
status of the finances of the Academy and also prepare a budget for the 
coming year. During the past year he has revised the entire mailing list 
of the Academy. 
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“I believe Dr. Harshbarger and Foley Smith would be the first to 
say that their accomplishments during the past year could not have been 
achieved except for the diligent and faithful assistance given them by 
the chairman and members of all of the various committees. 


“We have another year ahead of us and with the help of all of you, 
your committees, and the Council, I can only hope we will be able to 


hold all of the gains given to us and continue onward with the same 
projects and programs.” 


Following the new President’s remarks, Mr. Harshbarger presented 
the speaker of the evening, Mr. Russell Poor. His address is carried in 
full as the feature article in the July, 1950 issue of the Virginia Journal 
of Science. 


The Dinner Meeting adjourned at 10:45 p. m. 


Forey F. Smirx 
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Minutes of the Council Meeting 


The meeting of the Council on Saturday, May 13, was held in Parlor 
K of the Hotel Roanoke, Roanoke, at 10 a. m. The following were 
present: President Guy W. Horsley, Paul M. Patterson, John N. Buck, 
Ladley Husted, Horton H. Hobbs, Jr., Boyd Harshbarger, Edward S. 
Harlow, Marcellus Stow, Allan T. Gwathmey, Ivey F. Lewis, and Foley 
F. Smith. 


The meeting was called to order by President Horsley. The first 
order of business was the election of Dr. E. C. L. Miller, as Emeritus 
Member of the Council. 


Dean Ivey Lewis suggested that because of prohibitive expense of 
the annual Academy dinner, and the fact that this prevented the graduate 
students and younger members from attending, the dinner be dispensed 
with as a formal part of the meeting, unless the cost of such dinner could 
be held to a minimum of $2.00 per plate. This was properly moved, 
seconded, and passed. 


The Secretary was instructed to reprint the membership leaflet for 
the year 1950-51, including the list of Jefferson Award winners, in addi- 
tion to the Horsley Award winners. The Jefferson award was discon- 
tinued in 1944. 


Allan Gwathmey offered the use of storage space for the permanent 
archives of the Academy at the Virginia Institute of Scientific Research 
in Richmond, subject to approval of their Board of Trustees. On proper 
motion it was seconded and passed that the Secretary inspect the space, 
and if suitable, to collect the files of Section officials and set up perma- 
nent archives of the Academy. He also suggested that sets of the old 
Virginia Journal of Science and Claytonia be bound, and made a part 
of the permanent archives. 


The question of Section meetings continuing through Saturday 
morning was discussed. It was felt that since most sections now try to 
rush through their programs in order to finish them Friday afternoon, 
resulting in much crowding and confusion, it was suggested that possibly 
the increase of papers by undergraduate students would lengthen the 
program, and necessitate the sections having programs Saturday morn- 
ings, thereby allowing more time for papers and generally improving 
the quality of the program. It was suggested that section officers be 
invited to the Council meeting in October, and that both the Editorial 
Staff of the Virginia Journal of Science and the Local Arrangements 
Committee also be asked to attend. The suggestion was placed in the 
form of a motion and properly passed. 

Cadet Mitchell of Virginia Military Institute reported on the meet- 
ing for the organization of Collegiate Chapters of the Virginia Academy 
of Science. He discussed the results of the meeting of the college stu- 








322 The Vircrnta ACADEMY of SCIENCE 


dents, which was to set up such chapters and formulate their policies. 
A meeting was planned at Virginia Polytechnic Institute in September 
for the newly elected Executive Committee. At this time plans are in 
progress for Chapters at Radford, Randolph-Macon Woman’s College, 
Hollins College, Lynchburg College, and the University of Richmond. 
Cadet Mitchell was thanked by President Horsley for his efforts in 
assisting the formation of Collegiate Chapters. 


It was moved, seconded, and unanimously passed that Dean Wortley 
Rudd of Richmond, and Dean Ivey Lewis of the University of Virginia, 
be made Honorary Life Members of the Virginia Academy of Science for 
their outstanding and valuable work for the Academy. 


Dean Rudd and Dean Lewis were escorted to the Council meeting 
after this action, and were personally so notified in the presence of the 
Council by President Horsley. 


There being no further business the meeting adjourned at 12:15 p. m. 


Fotey F. Smita 
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Minutes of the 


Virginia Junior Academy of Science Meeting 


The 8th Annual Meeting of the Virginia Junior Academy of Science 
was called to order in Room 12 of the Lucas Chemistry Building of 
Roanoke College at Salem, Virginia, at 2:00 p. m. Thursday, May 11th, 
by the president, Pete Giesen, of Radford High School. 


The president then introduced the president-elect, Billy Graham, 
of Wilson Memorial High School and secretary, Nellie Mae Bloxom, of 
Newport News High School. 


The secretary called the roll. The following schools were repre- 
sented : 


Blacksburg High School Madison Heights High School 
Booker T. Washington H. S. Newport News High School 
Eagle Rock High School Norview High School 
Episcopal High School Portsmouth High School 
George Washington Carver H. S. Radford High School 
Hampton High School Ridgeway High School 
Hargrave Military Academy Robert E. Lee High School 
Jefferson High School Thomas Jefferson High School 
Lane High School Warren County High School 
Lexington High School Wilson Memorial High School 


The minutes of the 1949 convention which was held at John Mar- 
shall Hotel in Richmond were read by the secretary, Nellie Mae Bloxom. 


Professor Andrew Murphy of Roanoke College, in his lecture titled 
“Chemistry as a Vocation,” emphasized that the importance of under- 
standing science in a democracy cannot be overestimated. “Lack of 
understanding,” explained Dr. Murphy, “accounts for the feeling of 
being spiritually lost.” Dr. Murphy concluded his lecture by explaining 
and giving examples of the three principles of scientific progress. 


Announcements were made by the Housing Committee and Club 
Project Judge Chairman, F. S. Andrews. 


Raymond Kirby, of Norview High School was elected president- 
elect and William Peach, of Newport News High School was elected 
secretary. 


George Graves, of George Washington Carver High School, in a 
talk titled “A Possible Cure for Tuberculosis,’ related his experiences 
as a child when he first became interested in a self-made drug. This drug 
was first used and proved successful on rabbits. 


B. N. Cooper spoke briefly on “Science Teaching Program in 
Schools and Colleges.” Dr. Cooper stressed the fact that with an in- 
creasing interest in science, more people are going to be needed for scien- 
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tific careers. “I think the kind of program which would be most effective 
for high school teachers is a program of the basic scientific principles,” 
said Mr. Cooper. He pointed out that the success of an individual in 
college depended on the job that had been done in high school. 


The president, Pete Giesen, then introduced Dr. E. C. L. Miller, 
founder of the Virginia Academy of Science. 


The meeting was adjourned at 3:45 p. m. 


Neture Mae Broxom, Secretary 
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Minutes of the 


Virginia Junior Academy of Science Banquet 


The Virginia Junior Academy of Science Banquet was held in the 
Roanoke College Commons at 6:30 p. m., May 11. Pete Giesen, presi- 
dent, presided. 


Boyd Harshbarger, President of the Academy, greeted the guests 
and members. 


A welcome was extended by Dr. Sherman Oberley, president of 
Roanoke College. 


F. S. Andrews and B. N. Cooper announced the scholarships to be 
awarded to science teachers and exhibit winners. These are contained in 
their report. 


The address of the evening was made by Walter S. Flory, vice- 
director of Blandy Experimental Farms, of the University of Virginia. 


SCIENCE AND TECHNOLOGY 


You are presumably a group of young men and women interested in 
science — as is signified by your presence here. Many of you — in all 
probability — will wish to continue and expand your interest in science. 
Where this proves true, in your own individual cases, you should clearly 
understand the objectives of science, the objectives of technology, and 
the present day dependence of technology on science. These are simple 
things to understand. Yet they are misunderstood, or at least misinter 
preted, by more than one scientist and technologist. Unless you realize 
the differences and the relationships existing between science, and tech- 
nology, you may go on to college or to other further work thinking you 
are taking up a course of training designed to develop you into a scien- 
tist, and actually end up four or six or eight years later a technologist, 
or vice-versa. 


We might go to Webster’s unabridged dictionary and find the fol- 
lowing definitions containing some nice five-syllabled words. Webster 
states that science is “accumulated and accepted knowledge which has 
been systematized and formulated with reference to the discovery of gen- 
eral truths or the operation of general laws of nature” and also “especi- 
ally such knowledge when it relates to the physical world and _ its 
phenomenon — in which case it is called natural science.” 


Webster further tells us that technology is “applied science as con- 
trasted with pure science,” or that technology is any practical art which 
utilizes scientific knowledge” and gives as examples the fields of “horti 
culture, medicine, and the industrial sciences.”’ 


Before going further I should make an acknowledgement and at the 
same time call your attention to a recent outstanding presentation con 
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cerning the subject of science. While organizing a few ideas to bring 
here this evening Dr. Sidney Negus was good enough to call my attention 
to an address entitled “The Place of Science in a Free Society.” This 
was presented by Dr. Henry D. Smyth at Amherst College just about 
a month ago. Dr. Smyth was on the staff of the Physics Department of 
Princeton University for many years, and is now a member of the U. §S. 
Atomic Energy Commission. A number of the points brought out by 
Dr. Smyth concerning science were so nearly in line with my own beliefs 
that I am quoting from his address at several points, and the convergence 
of ideas might be noted at other parts of the presentation here. 


The distinction between basic science, or science, and applied sci- 
ence, or technology, is important. The objective of science is to under- 
stand the laws of nature, while the objective of technology is the 
immediate improvement of ihe material condition of man. 


Scientists are motivated by intellectual curiosity. They are driven 
by a desire to know and to understand the “how” of things, and the 
“why” of the behavior of nature — whether the case be biological or 
physical. Dr. Smyth has well said that men of science are character- 
ized “by skepticism and imagination, by an inclination to question 
accepted views, and by the imagination to construct novel interpreta- 
tions and theories.” 


Technologists differ from scientists chiefly, probably, in that their 
standard of success is utility or usefulness rather than understanding. 
Inventors, engineers, practical medical men, agriculturists, and other 
groups which are composed largely of technologists rather than of basic 
scientists, are concerned with the usefulness of the machines, or of the 
methods, or of the techniques involved. An understanding of these, and 
especially of the natural laws upon which their utility is based, is 
entirely secondary to the utility itself. New ways of doing things, 
cheaper methods, more effective mechanical devices, new and_ better 
plants, are the aims of the technologists. 


Technology is dependent upon science. This was not true in the 
beginning days of technology. Then, and for a long time, technology 
consisted largely of simple mechanical devices, levers, wheels, wedges, 
pulleys, pistons and the like. No deep-founded knowledge of chemistry 
and physics was necessary to understand the laws by which these 
worked. This was still true even after the event of the steam-engine. 
With the coming of the electrical industry in the last half of the nine 
teenth century, however, this situation began to change in the engineer- 
ing field and also in other fields. 


Today, the casual, scientifically untrained, originator is infre- 
quently encountered. Radio, television and other electronic devices have 
issued in practically full-bloom from the scientific research laboratories. 
Hybrid corn, with its greatly increased yielding capacity, has developed 
almost directly from the theories and the work of the research geneti- 
cists. Penicillin, streptomycin, aureomyein, and similar antibiotics 
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have resulted from the ideas .nd the work of research microbiologists. 
The potential list of such discoveries, developments and advancements, 
by basic scientists, is almost endless. Formerly there was a consider- 
able time-lag between scientific discovery and practical application. 
This gap, in general, has been steadily shortened. In the mid-thirties the 
costly cyclotron at the California Institute of Technology was called 
“Lawrence’s Folly” by a portion of the press. Soon, however, nuclear 
fission was realized with the aid of the cyclotron, and onlv a few years 
later the explosion of the first atomic bomb, based on nuclear fission of 
course, furnished the final dramatic demonstration of the shortening 
time between scientific discovery and technological application. 


Several suggestions have been made to this point. Basie science 
gives rise, almost directly, to many advances. Science furnishes knowl- 
edge of fundamental natural laws in other cases. Technology uses, to 
a greater or lesser degree as desirable, the knowledge thus acquired 
by science, ana exploits such knowledge for the practical use of man. 
In many cases the utility thus acquired is beneficial, often very much 
so, to mankind. In other cases the really beneficial aspects of such 
utility to man are of questionable value. In any event, science and 
technology clearly go ahead hand in hand. 


This brings us up to a consideration of a relationship between 
science and technology which is probably of much less interest, now. to 
our young friends at this banquet table than to the older members of 
the audience. I will attempt, however, to touch on this relationship as 
briefly as possible. 


The increasing dependency of technology upon basic science has 
had a number of effects. For one thing it has meant an enormots 
increase in the funds set aside for scientific research by both govern- 
ment and industry. Welcomed as these funds often are, they neverthe- 
less involve obvious dangers. At times technology, and the technological 
value of science, may be wrongly considered the main reason for scien- 
tific research. Preference may usually be given to projects of techno 
logical promise, rather than to those of unknown scientific possibilities 


Dr. Smyth again points out in excellent wording facts of which 
most scientists are clearly aware. I quote here at length from him when 
he considers that when government and industry give preference to 
technological over scientific projects “Such judgment requires foresight 
that is beyond the capacity of the human mind. Examples show that 
the value of science to technology comes from totally unexpected quar- 
ters and that the only safe objective to set up for science is the one 
which it has already set up for itself, an increased understanding of the 
laws of nature. I believe that this danger is well understood by those 
now administering the government funds devoted to science and is also 
understood by men in similar position in industry. It probably is not 
well understood by men who have no familiarity at all with science and 
technology. That is the reason why I emphasize the point, since ulti 
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mately funds to support science come from ordinary citizens, either 
through taxes or gifts. At present, the geese that lay the plutonium 
eggs are being pampered. We must be sure that they are not killed 
even if they occasionally hiss venomously and behave foolishly, as 
geese will.” 


One never knows when the experiments and studies which a cre- 
ative scientist makes to appease his intellectual curiosity may unearth 
another finding not only of great interest to the scientist and his col- 
leagues, but also of immense value to the technologist. In 1935 not 
even the wildest imaginations of a Buck Rogers creator could have 
envisioned the effects which the scientist and his cyclotron would exert 
on the war infested world of 1945 nor on the thinking and conditions 
of the world of 1950. 


Applications of the technologist can be rather carefully planned 
and logically developed when knowledge of the basic natural laws 
involved is at hand. Such applications are virtually impossible without 
the knowledge furnished by the fundamental research scientists. The 
fruitfulness of the true scientist cannot be regulated by plan nor by 
regimentation. Often the methods of a scientist are somewhat intuitive, 
and it has been said that scientists in their creative instinct and tempera- 
ment are much closer to artists in their procedures, than they are to the 
practical applied scientists such as let us say a rule-of-thumb 
engineer. 

The part which basic science plays toward the technological ad- 
vances of a given subject is probably nowhere more apparent than in 
the field of agriculture. Dr. Gordon Whaley’s 1949 article in the 
journal Science entitled “The Agricultural Impasse” well-summarized 
the facts bearing on this point. I want to quote some of his observations 
as follows: “We are now at a point where major agricultural advances 
can come only after we have gained much more knowledge concerning 
the fundamental biology of our crop plants. Improvement in field 
practices may be expected to give perhaps another ten percent in in- 
creased yields. It will result in some saving of land and it will bring 
further lightening of the farmer’s labors. ‘This sort of progress must 
be continued, but major advances will come only if we supplement such 
investigations with enough basic biological research to enable us_ to 
begin to learn something more than superficial facts about how plants 
grow, how they reproduce, and what their relations to soil and climate 
are. The agricultural research agencies are tending to neglect 
seriously the bivlogical problems which are at the base of the next 
century's improvement in agriculture or even the next century's continu 
ation of agriculture at its present highly productive level.” 


Dr. Whaley believes that the serious biological problems are being 
neglected, sometimes for lack of time to deal with them, and often on 
the assumption that the universities of the future will produce a genera 
tion of men better prepared to deal with them. The last assumption of 
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course is not necessarily true a priori. An additional reason for possible 
neglect of biological problems so pertinent to the real progress of practi- 
cal agriculture may be the disproportionate emphasis in the amounts of 
funds allotted to the practical, as compared to the basic science, 


branches of agriculture and biology. 


‘The important thing, from the standpoint of this group, is that the 
frontiers of science have scarcely been crossed as yet. We are just now 
finding, if we wish to be facetious, for example, that one plus one does 
not equal two, but does equal two and a half — in some cases at least. 
There is a catch in this, of course, and in this case the catch is found in 
the effects of a chemical reaction. Laboratory and laundry tests show 
that sometimes when equal quantities of two cleaning compounds are 
mixed their combined ability to clean is greater than the sum of their 
separate abilities. Somehow they stimulate one another like two good 
friends. Two so-called “‘builders’”” which have this characteristic are 
sodium tripoly phosphate and tetra sodium pyro-phosphate manufac- 
tured by the Monsanto Chemical Corporation. When either is combined 
with a synthetic detergent, for example, it boosts beyond expectations 
the compound’s ability to remove soil. 


It may be repeated that the surface of science — the study and 
determination of natural laws and truths — has been scarcely scratched. 
And, of course, as more becomes known about the workings of nature 
the wider are the developmental opportunities of the applied sciences. 


Some of you may receive happiness — in the days to come — by 
having your native curiosity quieted as to how nature behaves as it does 
in some certain respects. In other words you may find the study of 
natural sciences, and eventually scientific research, an engrossing pro- 
cedure. Others of you may not have much curiosity as to just how or 
why nature acts in certain ways, but you may derive your supreme 
satisfaction from utilizing the knowledge acquired by your brothers, in 
order to increase the comforts of man, and incidentally to better your 
own personal estate. In either event the opportunity is there; the road 
is long and the way is wide. 


May I give a word of advice? At your stage in life may I suggest 
that more is necessary than in interest in science, plus a high I.Q. rating, 
to grasp this opportunity. May I earnestly recommend, whatever your 
background, that you work diligently to acquire a sound foundational 
basis in all aspects of science and particularly in the science of your 
choice. The real opportunities come to those who are prepared to seize 
them, and not to those who are merely interested in grasping them. 


Color slides were then shown to members and guests, after which 
the meeting was adjourned. 
Nevtuie Mar Bioxom, Secretary 
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Minutes of the 


Section of Agricultural Sciences [1] 


S. B. Fenne, Chairman 
S. F. Tuornton, Vice-Chairman 
M. M. Parker, Secretary 
T. J. NuGent, Section Editor (1951) 


FRIDAY, MAY 12 — 9:15 A. M. — PARLOR H 


1. Trends in Research on Vegetable Crops. 
V. A. Tiedjens; Virginia Truck Experiment Station 


This paper emphasized the importance of a broad point of view 
having in mind not only the plant but the animal that ate the food. 
Emphasis was placed on a broader evaluation of plant foliage symptoms 
as indicators of nutrient needs, a recognition of the importance of nutri- 
tion in plant disease and insect control, and a closer tie up between 
plant and human nutritionists. The importance of cultural practices, 
plant breeding and environmental factors in the production of a desired 
quality demanded by the consumer was stressed. 


2. The Use of Sulphur Dioxide for Preserving the Top Layer of 
Silage. 
P. M. Reaves and R. A. Sandy; Virginia Polytechnic Institute. 
Liquid sulphur dioxide was used to see if it would preserve the top 
layer of corn silage. The liquid sulphur dioxide was applied from a 


drum under pressure to a depth of 10 inches to the top layer of the 
silage. 
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One silo was opened after 4 weeks. This one had been covered with 
sisal kraft paper. There was only a very small layer of spoiled silage 
on top of this silo. The silage for a few inches immediately under this 
layer was very pungent with the products of sulphur dioxide and was 
not palatable. This reduced to a large extent the amount of spoilage 
on top of this silo compared to the usual amount of spoilage. : 

The second silo was opened at the end of 4% months after treat- 
ment. This one was not covered with paper. There was spoilage over 
the entire top layer of this silo to a foot or more in depth. Under this 
the silage was still hot. It was very noticeable that this material was 
bright in color and did not have the usual browning that you find under 
the layer of rotten silage. 

It appears that sulphur dioxide applied as this was, would prevent 
spoilage on the top layer of the silo for a few weeks but would not pre- 
vent spoilage over a long period of time. 

It may have some value when a silo is party filled and then an 
interval is to elapse before more of the material is blown in the silo. 


3. New Fungicides for Tomato Late Blight Control. 


S. A. Wingard and R. G. Henderson; Virginia Agricultural Ez- 
periment Station. 


Fungicidal dusts were applied to Rutgers and Southland varieties 
of tomatoes to determine their relative efficiency in controlling late 
blight. The materials used were 10, 20, and 65 percent zineb (zinc ethy- 
lene bisdithio-carbamate), Tribasic Copper Sulfate (7 percent metallic 
copper) and Robertson’s Copper Dust (7 percent metallic copper). 
Twelve applications were made at weekly intervals beginning July 1. 
The test was set up as a split-plot design, using four replications. The 
fruits were harvested once a week, and graded and weighed. 

All the fungicides were effective in reducing the disease incidence 
which resulted in greatly increased yields of marketable fruit over the 
untreated check plots, with the average yield in tons per acre as follows: 
10 percent zineb, 10.68; 20 percent, 14.49; 65 percent, 13.1; Robertson’s 
Copper Dust, 11.51; Tribasic Copper Sulfate, 9.85; Check, 1.28. The dif- 
ference required for significance at the 5 percent level was 3.88 tons. 
There was no difference in the yields obtained from the two varieties. 


4. Results of Some of the Newer Fungicides in Controlling Powdery 
Mildew of Fall Snap Beans. 


R. S. Mullin; Virginia Truck Experiment Station. 


In the fall of 1949 tests using dust of Ziram (Zerlate), Zineb (Di- 
thane Z-78), Ferbam (Fermate), Tribasic Copper Sulphate, and Sulphur 
were made on fall snap beans at Norfolk, Va. Rotenone was added 
(0.75%) to each dust, and the checks were dusted with rotenone alone. 
The experiment was made in an attempt to determine whether or not 
some of the newer fungicides would give equal or better control of 
powdery mildew of snap beans (Erysiphe polygoni DC.) than that ob- 
tained with sulphur. Eight replications, each of four 40 foot rows were 
dusted three times during the season. Yield data were taken from the 
two middle rows of each replication. One picking was made and yields 
in bushels per acre were as follows: Sulphur 121, Tribasic Copper Sul- 
phate 104, Ferbam 103, Ziram 88, Zineb 81, and Check 76. At harvest 
considerable mildew was present on all plots except those treated with 
sulphur. Plants in the Sulphur, Copper Sulphate, and Ferbam plots 
were much greener than the others and had more foliage. The only 
marketable beans were produced in the plots treated with sulphur. 
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5. The Use of Sulphur Dioxide in the Liquid Form for the Prevention 
of the Growth of Fungus (mold) in Silage and Hay, the Saving 
of Nutritional Values Now Lost in the Making of Silage and Hay 
and for the Treatment of Fungus Skin Diseases. 


Charles W. Johnston; Virginia Smelting Company. 


Results from the use of sulphur dioxide in agriculture for control 
of mold and fungus in top of silos are reported. Control of fermentation 
under anaerobic conditions in silos are presented. Also results in the 
medical field in curing fungus skin diseases such as Athlete’s Foot, and 
fungus growths and B. coli infections in the outer ear are reported. 


A very pure grade of the liquid sulphur dioxide was used. Sulphur 
dioxides in this form enables one to control easily and accurately the 
quantity applied and the concentration of either the gas produced on 
evaporation of the liquid, or the strength of the sulphurous acid formed. 


The application to the top of silos, whether filled with grass or 
corn, reduced molding. The treatment of all the grass or legumes put in 
the silo reduced fermentation, but the grasses were well preserved. More 
carotene was saved than by other methods, and as fed, the sulfo-silage 
was very palatable. Costs were less than value saved. Sulphur dioxide 
can protect what is ensiled when filling has to be stopped for a time, 
thus increasing the flexibility in the use of silos. 


6. Resistance of Lima Beans to Nematodes at Walkerton, Va, 1949. 
Flood S. Andrews; Virginia Agricultural Experiment Station. 


Reports from many sections of the United States, including several 
areas in Virginia, indicate that nematodes cause a serious root knot 
disease of vegetable crops. The USDA Plant Industry Station, The Okla- 
homa Experiment Station and cooperators in several other southern 
states have been breeding and selecting nematode resistant varieties of 
lima beans for several years. 


A comprehensive test for nematode resistance was conducted at 
Walkerton, Virginia in 1949. In this test, nine selections of bush and 
vine type limas, including one control variety, were arranged as two 
Latin Squares. Each Square or block contained 10 rows (replicates) 
and 10 selections including control, Henderson. Each plot was a single 
hill, each alternating with single hills of the Henderson. 


The index numbers were obtained by examining the roots of each 
mature plant and rating them as follows: 1—no galling; 2—very slight 
galling; 3—moderately light galling; 4—moderately heavy galling; 5— 
heavily galled, and dividing the sum of the index numbers by the 
total number of plants. 


From the data obtained, it is evident that the Henderson variety 
was much more susceptible to nematode galling than several nematode 
resistant selections. The index number of the Henderson averaged 4.5. 
This was markedly and significantly greater than the index number of 
four of the bush selections which averaged 1.6 and was also greater than 
the index of four of the vine type-selections which averaged 2.1. 


The yield of certain resistant selections was higher than the Hen- 
derson. Reports of similar tests from other areas indicate that certain 
selections may be resistant to specific species of the nematode, but not 
other species. 
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7. Some 1945-1949 Notes on the Sycamore Leaf Roller (Anchylopera 
platanana Clem) and Its Control. 


G. W. Underhill; Virginia Agricultural Experiment Station. 


This insect was found to have two generations and to overwinter as 
larvae in folds on fallen leaves. Pupation began before mid-April, and 
this stage averaged 22.2 days in 1946. Moths began to emerge about 
May 1. Eggs were laid on leaves and in May 1946 hatched in about 10 
days. All larval feeding was on under side of leaves, at first under a 
flat tent web in crotches of large veins. When tent was about 1% inches 
long a cradle fold was begun, finally resulting in a tight fold about 2% 
inches long. Larvae always made a retreat tube alongside a big vein 
and all stages cut deep feeding cells almost through upper surface. 

First generation larvae pupated in July and August and moths 
emerged from late July through August. Second brood eggs were laid 
in August and early September. New-brood white tents began to show 
in early August. 

Parasitism ranged from 0 to 55 percent. Eleven species, six chal- 
cids, three ichneumonids, and two braconids were reared. 

Control—Burn fallen leaves during winter. Spray under side of 
leaves in early May and early August with DDT, 2 lbs. 50% wettable 
powder in 100 gallons water. 


8. Stem Nematode—The Cause of a New Alfalfa Disease in Virginia. 
R. G. Henderson; Virginia Agricultural Experiment Station. 


A disease of alfalfa caused by a nematode, Ditylenchus dipsaci, was 
found near Richmond in the spring of 1948. The buds on affected plants 
were enlarged, the internodes short, and the leaves on diseased stems 
were deformed and dying. In August 1948 plots on infected soil were 
seeded to several new strains of alfalfa, selected by Dr. O. F. Smith, 
U.S.D.A., for nematode resistance, along with four standard susceptible 
varieties. The nematode disease developed on the young seedlings dur- 
ing the fall and winter. The Nevada strains were much healthier but 
differences in susceptibility could be detected among them. By the 
following spring the stand of the susceptible varieties and that of some 
of the Nevada strains was essentially depleted. The killing out did 
not result entirely from nematode infection, but rather as a result of the 
nematodes working in conjunction with fungus diseases such as black 
stem and leaf spots. During the summer of 1949 some of the strains 
made considerable growth. Disease developments during the fall and 
winter of 1949-50 took a further toll of plants but a number of indi- 
vidual plants, which appeared vigorous and healthy, survived. Plant 
selections are now being made for propagation and further testing. 


9. The Effect of Honeybees on the Pollination of Crimson Clover. 


John M. Amos; Virginia Agricultural Extension Service, 
Blacksburg. 


Over a three-year period, the quantity of seed obtained from 
samples of crimson clover blossoms in caged areas was compared to 
that obtained outside where honeybees were active. Approximately one 
colony of bees per acre was present. Bees increased the seed yield 263 
percent, or more than two and one-half times that where no bees were 
present. 
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10. The Effect of Various Fertilizer Treatments on Quality and Quan- 
tity of Corn Produced. 


J. A. Lutz, Jr.; Virginia Agricultural Experiment Station. 


In 1949, an experiment was initiated at Brush Mountain, near 
Blacksburg, Virginia to study the effect of varying rates of phosphate 
and potash on the quality and quantity of corn produced. This test was 
located on an area abounding in broomsedge, running briars, poverty 
grass and an occasional scrub pine. The soil was very low in phosphate, 
fair in potash, and had a pH of 5.3. 

Lime was applied at the rate of one ton per acre before and after 
plowing. All plots received 150 pounds per acre of nitrogen. P.O; and 
K:O were applied at rates of 0, 200, 400 and 0; 96 and 192 pounds per 
acre, respectively. 

Corn on plots without phosphate had definite phosphorus deficiency 
symptoms during the early stages of growth. Corn on plots treated with 
phosphate made a vigorous growth from the beginning, matured from 7 
to 10 days earlier, contained less moisture and had a higher shelling 
percentage than corn grown without phosphate. 

Phosphate improved the quality of corn and increased the yields 
from 250 to 300 per cent. Plots receiving phosphate produced more 
than 100 bushels of corn per acre. 

There was little difference in yields where 200 and 400 pounds per 
acre of P.O; were used. The use of potash did not have any influence 
on yields. 


11. Geology of the Shenandoah of Virginia. 


Betty Campbell Cook; Wilson Memorial High School, Fishers- 
ville. 


Awarded $50.00 for the best essay related to agriculture in the Vir- 
ginia Science Talent Search and read before the Agriculture Section; 
honorable mention National Science Talent Search. 


12. The Effect of Nematocide and Fungicide Soil Treatments on Root- 
Knot, Pod Rot, Nodulation, and Yield of Peanuts. 
Lawrence I. Miller; Virginia Agricultural Experiment Station. 


Ethylene dibrcomide, chloropicrin, formaldehyde, cadmium copper 
zinc calcium chromate, tetramethyl thiuramdisulfide, tetrachloro para 
benzoiquinone, methyl mercury dicyan diamide, and sodium dinitro 
ortho cresolate treatments were made to the soil in order to check their 
effectiveness in control of the root-knot nematode and Sclerotium rolfsii 
on peanuts. Of the chemicals tested, only ethylene dibromide was 
effective in controlling root-knot. Blight caused by S. rolfsii, did not 
develop in the test area, so comparisons of the effectiveness of the 
chemicals as fungicides is not warranted. Peanuts grown in ethylene 
dibromide treated soil produced more and larger nodules on the tap 
root, larger and heavier roots, and more vines and nuts than non- 
treated plots. 


13. Late Season Build-up of the European Red Mite (Paratetranychus 
pilosus Can, and Fanz.) 1949 in Virginia. 


G. W. Underhill; Virginia Agricultural Experiment Station. 


The European red mite problem is closely tied with late season 
build-up and winter egg carry-over. Conditions favoring late season 
build-ups are maintenance of vigorous healthy foliage and reduction of 
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predator activity with sprays. Good orchard management does these 
things. 

In two 1949 experimental-plat series, one receiving miticide sprays 
in May and the other mid-June to July 1, the mite population was 
reduced to almost nil, but all plats had a tremendous late season build- 
up. This was consistently worse on the treated trees, apparently due to 
killing of predators. Five well-managed orchards which received recom- 
mended dormant or delayed dormant sprays were under observation. 
There was no injury from mites but they built up in late season and 
winter eggs were numerous. Predator activity was not affected much, 
resulting in a slower come-back of mites. The 1949 carry-over was 
unusually large, but with vigorous foliage and early season mite control 
a dangerous late season build-up may be expected nearly every year. 

Everything points definitely to the placement of one preventive mite 
spray, either dormant, delayed dormant or petal fall, as a regular annual 
treatment on the same basis as that for codling moth. 


14. Rank Order Evaluation by Use of Triangle Test. 


Lyle L. Davis and Milton E. Terry; Virginia Agricultural Ex- 
periment Station. 


In every industry where foods are graded or scored and in every 
food processing plant where certain subjective measures must be made 
on the quality or on some other characteristic of the food, the problem 
of evaluating both individual members of the panel and the panel as a 
whole presents itself. 

The problem is more complicated and good testing procedure more 
necessary as sample size and number of individuals decrease. Quick 
reliable decisions made from subjective data must always be conditional! 
to the reliability of the panel and its members. This reliability is sel- 
dom constant necessitating simple efficient tests. 

The triangle test has been used to evaluate flavor, texture, and 
aroma; it can be used to measure the experience of a panel, the repro- 
ducibility of a panel and its members and the influence of environment 
on the panel. Its primary use is with small sample sizes but it can be 
used for consumer acceptance with a large number of people. 

The test has the statistical advantage of independence among the 
components allowing the results to be accumulated quasi-sequentially. 


- Tables are given and derived for the acceptance and rejection number 


of decisions based on Pearson’s Approximate Chi-Square. 


15. The Role of the Virginia Agricultural Experiment Station in Agri- 
cultural Research. 
Wilson B. Bell; Virginia Agricultural Experiment Station. 


Increased efficiency in agriculture, of vital importance to everyone, 
has been accomplished by ever-widening application of scientific meth- 
ods to agricultural problems. At first through individual and coopera- 
tive efforts, and later through such publically supported institutions as 
the state experiment stations, many problems, chiefly those of immediate 
practical concern, have been investigated. The Virginia Agricultural 
Experiment Station since its establishment by the Hatch Act of 1887 has 
been contributing to the advance of agriculture. At the present time 
it is participating in eleven projects designed to solve problems of a 
regional nature, and is also conducting research on approximately 200 
other projects dealing with most phases of agriculture and rural life. 

The role of the agricultural experiment stations is to apply the 
findings of pure research to agricultural problems and in this manner 
promote man’s well-being. The experiment stations should participate 
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in pure research in order to develop a back-log of fundamental know- 
ledge, that will prevent sterility and decline. Through close cooperation 
between the investigator in the basic sciences and the investigator in 
applied fields, the greatest progress can be made. Agricultural science 
advances by planned cooperation and reliance upon the latest results of 
pure science for guidance. 


16. Full Brother Diallel Cross in Poultry. 
James H. Bywaters and Clayton E. Holmes; J’irginia Agricul- 
cultural Experiment Station. 


In 1949 one 1947-hatched hen which had laid 312 eggs in her pullet 
year and ten of her 1948 daughters were mated to a son of the old hen. 
This male was a full brother to the daughters. At the same time an- 
other son of the old hen was mated to eight of his paternal half-sisters. 
Later in the season, these two males were exchanged so that progeny 
were obtained from both males mated to both groups of females. 

An analysis of the 12 week weights of the offspring indicated no 
significant difference between the two males or between the two series. 
If all progeny had been of the same sex, the variance would have been 
reduced about 30 percent. 

Most of the dam — offspring correlations within sire were negative. 
Unequal class frequencies indicate the necessity of making a more com- 
plicated analysis. 
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Minutes of the Section of 


Astronomy, Mathematics and Physics [2] 


Tuomas E. Gitmer, Chairman 
A. Mareuerire Ris.ry, Secretary 
Irvine G. Foster, Section Editor (1951) 


FRIDAY, MAY 12 — 9:30 A. M. AND SATURDAY, MAY 13 
PARLOR A 


1. Magnetic Suspension Balance. 


J. W. Beams; University of Virginia. 


An axial magnetic suspension previously used for supporting small 
steel rotors in vacuo’ has been found to serve as a very sensitive balance 
for weighing material. The material to be weighed is attached to a 
cylindrical ferro-magnetic body, positioned in the edge of a horizontal 
light beam so that it scatters or reflects light into a photo-electron mul- 
tiplier cell. The signal from the cell actuates an electronic circuit which 
regulates the current in the solenoid in such a way as to maintain the 
suspended ferro-magnetic body at the desired height. By proper ad- 
justment of the rate of change of light intensity with height where the 
suspended body is positioned in the light beam, the apparatus can be 
made very sensitive to changes in vertical force on the suspended body. 
The sensitivity is limited only by the natural fluctuations. For example, 
with a suspended steel cylinder 10 mil. diameter and 50 mil. long, 
changes in weight of 10°° gm. could be detected. The material may be 
weighed in a vacuum or other completely enclosed system. Magnetic 
suspension balances previously have been designed by Holmes’ and 
others®*. The magnetic balance here described represents a considerable 
increase in sensitivity. 


2. A High Speed Rotating Mirror. 
E. C. Smith and J. W. Beams; University of Virginia. 


A stainless steel mirror which is magnetically suspended in a 
vacuum, is spun to 20,000 r.p.s. by a rotating magnetic field, the fre- 
quency of which is controlled by a piezoelectric crystal oscillator. The 
speed of rotation is constant and known to a high degree of precision. 
Lateral motion of the rotor is damped by suspending the core of the 
support solenoid in a dash pot. 


3. Flame Propagation in Cylindrical Tubes at Low Pressure. 
L. B. Snoddy, J. W. Beams, FE. E. Hackman and J. L. Young, 
II1; University of Virginia. 


Flame propagation in approximately stoichiometric mixtures of 
acetylene, benzene and propane with air has been studied at pressures 
ranging from approximately 1 cm to 4 cms Hg absolute. Combustion 
was carried out in a vertical tube 12 in. I.D. and 20.5 ft. in length. 
The mixture was ignited at the lower end of the tube and the progress 
of the flame front determined by measuring the ionization produced by 





. See Beams, Washington Academy of Science, Vol. 37. (1947) 


Se 
2 F. T. Holmes, Rev. Sci. Inst. 8 444 (1937) 
3 J. W. Clark, Rev. Sci. Inst.. 18, 915 (1947) 
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the flame at six points spaced 45 in. apart. Pressure changes were de- 
tected by a diaphragm strain gauge and the gauge current as well as the 
ionization current recorded on Brush recorders. All measurements were 
taken near the minimum pressure at which progressive combustion 
could be maintained. Speeds of propagation measured with respect to 
the tube range from 50 ft./sec. with acetylene at 11 mm. Hg to as low 
as 9 ft./sec. with propane at 27 mm. Hg. 


t. Production of High Current High Energy Electron Pulses of Short 
Duration. 


G. W. Clark and L. B. Snoddy, University of Virginia. 


A single reentrant resonant cavity operating at approximately 405 
megacycles has been successfully used to produce high current** high 
energy electron pulses of short duration. The cavity, which is essen- 
tially two quarter wave transmission lines back to back, is driven by a 
Western Electric 7C22 pulse operated twin triode oscillator. The 7C22 
oscillator is supplied from a conventional pulsing circuit operating at 
18,000 to 22,000 volts with a pulse length of 5 microseconds. After ap- 
proximately 4 microseconds from the beginning of the square pulse a 
quenched vacuum spark, of less than 10- seconds duration, is produced 
on ’the surface of one of the reentrant electrodes inside of the cavity 
by a special transmission line arrangement. This spark supplies the 
electrons that are accelerated across the cavity gap. The duration of the 
electron pulse depends upon the transmission line to the vacuum spark 
gap and the energy stored in the cavity at the time of the spark break- 

own. 

At present it is possible to accelerate as many as 2 x 10” electrons 
with energies greater than 40 kev in a single pulse lasting less than 10° 
seconds. The energy distribution and the time length of the pulse are 
now being accurately determined as a function of supply circuit con- 
stants. 

5. The Existence of Photons Under 26 cms. Pb in Cosmic Ray Air 

Showers. 


Frank L. Hereford*; Bartol Research Foundation, Swarthmore, 
Pennsylvania. 


Recent data’ indicate that the frequency under 15 cms. Pb of small 
cascade showers associated with large cosmic ray air showers is in excess 
of that expected from the known intensity of penetrating mumesons in 
air showers. On the basis of absorption data several workers* have pro- 
posed the existence in air showers of a penetrating lighter meson (about 
10 m.) which could provide a mechanism for local production of these 
cascades. Although this interpretation has since been soundly dis- 
credited’ further pertinent data are of interest. Accordingly the detec- 
tion of photons proceeding from this local cascade production has been 
attempted under a Pb thickness exceeding the maximum penetration 
depth of cascade showers pre-existing in air (20 cms. Pb). Through 
modification of a previously described apparatus,’ a tray of GM counters 
shielded by an anti-coincidence tray was operated under 26 cms. Pb in 
coincidence with an unshielded counter system sensitive to large air 
showers. The insertion of a 3 mm. Pb sheet between the trays under the 
thick lead shield should enhance the photon efficiency of the lower tray 


** L. B. Snoddy and J. W. Beams, Phys. Rev. 75, 1324 (1949) 

* Now at the University of Virginia 

1 W. W. Brown and A. S. McKay, Phys. Rev. 76, 1034 (1949) 

2 P. Auger, J. Daudin, A. Freon and R. Maze, Comptes Rendus 226, 169 (1948) 
3 G. Cocconi, V. Cocconi-Tangiorgi and K. Greisen, Phys. Rev. 75, 1063 (1949) 
4 F. L. Hereford, Phys. Rev. 76, 142 (1949) 
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through provision of material in excess of the counter walls for produc- 
tion of pairs and Compton recoil electrons. Coincidences were recorded 
over a four month period beneath a 34” wood roof with such a 3 mm. Pb 
sheet alternately in and out of position between the trays. No change 
in the coincidence rate greater than the statistical error was observed, 
indicating the absence of an appreciable photon intensity. 


6. Determination of Minimum Spark Ignition Energy. 
C. A. Gregory, Jr.; Experiment Incorporated. 


Several experimental setups are discussed for the determination of 
minimum spark ignition energies of combustible fuel-air mixtures at 
various pressures. Energies of the order of 5 x 10“ joules applied in less 
than 10° second ignite many fuels at atmospheric pressure. Insulation 
techniques and the effect of gap length are of paramount importance. 
The polarity of the high voltage supply has a powerful effect on ignition 
energies and on the reproducibility of results. Synchroscope displays 
are employed to investigate the electrical characteristics of the sparks. 
This work was supported by the Bureau of Aeronautics, U.S. Navy, 
under Contract NOa(s) 10115. 


7. Proofs by “Consecutive Rationals’’. 
B. Z. Linfield; School of Mathematics, University of Virginia. 


The conclusion that (1 + h)*" increases as h positive and rational 
decreases is not only equivalent to 
\ Pp 


p+i 
yap l > ya pti 
‘ae et Bar & 
where p and q are positive integers,* but is clearly also equivalent to 
(p+q@""> a(p+a+ 1)’. 
Now, letting x = p + q; the last inequality is equivalent to 
x? — (x — p) (x +1)’ > 0. 


By the binominal expansion the left side is a polynomial in x of degree 
p — 1 with positive integral coefficients: 


y m=Ppjp+1) 
mz, 
m=1'm+1)} 


which is obviously positive when x is positive. 


8. Internal Errors of Astrometric Plates. 


Harold L. Alden; Leander McCormick Observatory, University 
of Virginia. 


The various sources of error affecting the internal accuracy of photo- 
graphic plates have been examined. The most serious are due to the 
use of comparison stars at large distances from the plate center and to 
gray images which are insufficiently exposed. 

Quantitative relations are given for the former from McCormick 
plates and for both of these factors for plates taken with the Yale tele- 
scope at Johannesburg. 


* Gordon Pall, Limits by “Consecutive Rationals,”” American Mathematical 
Monthly, Vol. 56, p. 682. 
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9. Period-Spectrum Relation Among Classical Cepheids. 
Arthur D. Code; Leander McCormick Observatory, University 
of Virginia 

The spectral variations of 22 cepheids were investigated throughout 
their light variation. At maximum light the spectrum of a cepheid 
most nearly matches that of a supergiant between types F5 and F%, 
while at minimum the spectrum varies from F7 to K3 as the period in- 
creases from one day to fifty days. If a plot of spectral type at maxi- 
mum and at minimum against logarithm of the period is made, it is 
found that the spectral type of all classical cepheids at maximum is 
approximately the same. The near-equality of the spectral type at 
maximum light for cepheids of all periods suggests that the unreddened 
colors obtained should be nearly the same, with a slight increase to the 
red with increasing period due to the increasing luminosity. The nor- 
mal colors of cepheids are found to be the same as that of normal super- 
giants of equivalent type. 

The value of the period-spectrum relation in this form for problems 
of galactic structure and absorption is clear. It is necessary only to make 
color observations of cepheids at maximum light, assign the normal color 
of a F6 or F7 supergiant, and then determine the color excess. The 
assumed color will not be in error by more than 0.1 magnitude. 


10. Efficiency of the Thermoelectric Process. 
G. Preston Burns; Mary Washington College of the University 
of Virginia. 


Formulas for the efficiency of the thermoelectric process have been 
derived for the following cases: (1) External load is different from the 
internal resistance of the couple. (2)Couple delivers maximum power. 
(3) Efficiency of the couple is maximum. The maximum efficiency of 
the process is given by 

e*?(Tn - Te) 

Efficiency = ’ 

eT, + 8pk + 4(pk)'” (eT, + 4 pk)'” 


where e is the thermoelectric power of the couple, T, the temperature 
of the hot junction, T° the temperature of the cold junction, p the speci- 
fic electrical resistance and k the specific heat conductivity of the 
elements. If both elements of the couple are made to satisfy the Wiede- 
mann-Franz-Lorenz relation and the temperatures of the junctions are 
27°C and 427°C, respectively, then for maximum efficiency the external 
load is 3.91 times the internal resistance of the couple. For e = 1000 
microvolts per degree centigrade this yields an efficiency of 33.9 percent. 





11. A Simple Sound Interference Experiment. 
I. G. Foster and J. B. Newman; Virginia Military Institute. 


The Quincke apparatus, used to demonstrate the interference of 
sound waves, has been adapted for use as an experiment in the elemen- 
tary physics laboratory. An audio-oscillator serves several sets of appa- 
ratus, and earphones are used as individual speakers. Results obtained 
by the student are reasonably accurate. “White light” interference can be 
Aemonstrated readily by using two or three frequencies simultaneously. 


12. Systems of Numbers. 
John William Layman, Honorable Mention, National Science 
Talent Search, Blacksburg High School, Blacksburg. 
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13. A New Method for the Study of Flow Through Screens and Other 
Fabric-like Structures. 
S. E. Penner and A. F. Robertson; Institute of Textile Tech- 
nology (Introduced by George H. Coleman). 


In order to better understand the mechanism of the flow of fluids 
through screens, grids, or other fabric-like structures, a method has been 
devised which permits its investigation by visual and photographic 
means. 

The apparatus consists essentially of a viewing chamber; fluid cir- 
culating system with velocity measuring devices; light source with a 
periodic interrupter and lens system; and a permanently mounted 
camera. The method is unique in that the construction material of the 
viewing chamber and model is not only iransparent, but has the same 
refractive index as the fluid used. This allows almost unobstructed 
visualization cf the flow phenomena throughout the entire volume of 
the viewing chamber. Air bubbles in the liquid reflect the periodic 
illumination, producing discontinuous streamlines on a photographic 
film. Since the length of each track may be measured and the time of 
illumination is known, the velocity distribution may be determined. 

The models investigated are intended to represent an enlarged 
interstice of a screen or open weave fabric. Observations are made at 
Reynolds numbers up to 400 for various positions of the plane of illumi- 
nation with respect to the model. 


14. Dissociation of Sodium Chloride by Electron Bombardment. 
James B. Newman, Virginia Military Institute. 


In mass spectrographic analysis of a solid, ions are usually obtained 
either by heating the sample directly and subsequently ionizing the 
evaporated material or by bombarding the sample with an electron beam 
and ionizing the emitted atoms with a second beam. The question arose 
as to whether or not in the latter method the bombarding electron beam 
removes material from the sample entirely by a thermal process. Dart' 
observed an enhancement in evaporated material from ZnO undei 
electron bombardment above that expected from purely thermal evapo- 
ration. This conflicted with subsequent work and opinion of Plumlee’ 
that no such enhancement occurred. 

This question has been investigated by a method other than that 
previously employed. With consianit energy pu: into the sample by 
the electron beam, the relationship between observed loss of mass of 
the sample and the bombarding electron velocity should give some indi- 
cation as to the mechanism for removal of material from the sample. 
NaCl was chosen as the substance bombarded. 

The results indicate that the greater part of the material removed 
is evaporated through a thermal process and although there is evidence 
for an enhancement of evaporation under electron bombardment, this 
evidence could not be considered conclusive. 


15. The ys Fundamental of Nitrous Oxide. 
K. B. Rhodes* and E, E. Bell; Mendelhall Laboratory of Phy- 


sics, The Ohio State University, Columbus, Ohio. 


The infrared spectrum of the previously unresolved »; fundamental 
of nitrous oxide has been recorded with a self-recording grating spec- 
trometer which was operated in a vacuum. High resolution of the rota- 


1 Dart, F. K., Thesis, Cornell University. 1946 


Plumlee, RB. H. Report, Ninth Annual Conf. on Physical Electronics, M.I.1., 
April, 1949 
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tional fine structure was obtained using a 10 centimeter cell with the 
gas at a pressure of 2 centimeters of Hg. 


The line frequencies were determined and combination relations 
used to evaluate the band center and rotational constants. The band 
center was found to be 2224.4 cm" and the difference between the rota- 
ticnal ccnstants, B’ - B”, was evaluated as -0.00343 cm”. Combination 
relations also yielded a value of 0.4200 cm" for B”. 


The intensity pattern of the spectrum was uneven. This uneveness 
was thought to be caused by the superposition of an upper stage band, 
i.e., one which arose from absorption by molecules which were initially 
in the energy level v2. = 1. 


16. A Magnetic Suspended Ultracentrifuge with Air Turbine Drive. 


J.D. Ross; University of Virginia. 


A drive has been developed to bring a full sized ultracentrifuge 
rotor up to speed while the rotor is magnetically suspended. When the 
rotor has reached a working speed, the turbine is cut loose and the rotor 
allowed to spin freely. Rotary speeds up to 500 r.p.s. are possible with 
the present design. In an eight hour run the rotor was found to have 
an average de-acceleration of one revolution per second per hour, when 
turning at 325 r.p.s. in a chamber evacuated to pressure of 10° milli- 
meters of mercury. 


17. Discussion: Physics in Virginia Education, 
Led by A. D. Campbell; Hampden-Sydney College. 


18. Use of “Chronotron’’* for Resolvin 


g Time Sequences in Spectral 
Phenomena. 


Fielding M. McGehee; University of Virginia. 


A modified chronotron is being developed for an investigation of 
the relative order of appearance of spectral lines in spark discharges 
Special features of operation of photomultiplier input circuits to the 
chronotron and of the time ranges obtainable have been investigated. 
Precision of the order of 2 - 3 x 10° seconds seem possible, which is 
difficult to achieve by other methods of measurement. 


Applications to other high speed phonomena will be discussed. 


19. A Coincidence Scintillation Counter Apparatus. 
Forrest P. Clay; University of Virginia. 


A coincidence counting circuit has been constructed for use with 
scintillation crystals for the recording of gamma-gamma and beta- 
gamma coincidences. The scintillation flashes from two cadmium tung- 
state crystals are picked up by two 5819 RCA photomultiplier tubes, the 
output pulses from which are fed into a differential coincidence circuit’ 
employing crystal diodes. After amplification and discrimination the 
coincidence rate is recorded with a scalar. The circuit shows good per- 
formance in the counting of the coincident annihilation quanta from a 
positron source. 


* “Simplified Chronotron—Type Timing Circuit,” Keuffel, Rev. Se. Inst. 20, 3, 
197, March 1949. 

* Now at Virginia Military Institute, Lexington, Virginia. 

1 G. A. Morton and K. W. Robinson, Nucleonics 4, 2, 25 (1949). 
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20. Electron Optical Schlieren Method Applied to Measuring Contact 
Potential Differences and Investigating Electric Fields at Surface 
of Single Metal Crystals’. 

Douglas Venable; University of Virginia. 


A modification of an electron optical schlieren method is applied 
to measuring the contact potential difference between two pieces of 
dissimilar metal. This is a unique direct-reading method of making 
this type of measurement on very small objects. In addition field dis- 
turbances on the surface of single metal cyrstals are being investigated 
by the same sort of scheme. 


21. An Improved Form of Rigidity Modulus Apparatus. 
H. Y. Loh; Virginia Polytechnic Institute. 


In the rigidity modulus apparatus generally used, the angle twisted 
is measured by a graduated circular scale coupled with a vernier which 
permits readings to one tenth of a degree. In the present form, the 
angle is obtained by measuring the tangential displacement by means 
of an optical lever. Readings down to one hundredth of a degree or less 
can be accurately determined. It is not only more sensitive but also 
simpler in construction. 


22. A High Voltage Rectified Alternating Current Source for Spec- 
trum Analysis. 
Warren H. MelInteer; J’irginia Polytechnic Institute. 


This paper describes the development of a rectified a.c. source of 
from 3500-7000 volts, and an investigation of its properties for spectrum 
analysis. 

A study was made of the relationship between potential difference, 
current and arc length, and of the effect of ballast resistance. 

The sensitivity of this source to trace elements in graphite electrodes 
was studied and certain elements were detected in quantities too small to 
be revealed with the 220 volt direct current source. 

Spectrum lines from the element sulphur were obtained in the 
visible region using this source whereas sulphur lines could not be 
obtained under the same conditions when using the 220 volt direct cur- 
rent source. 


23. The Curriculum for Physics Majors at the Virginia Military Insti- 
tute. 
S. Murray Heflin; Virginia Military Institute. 

The presentation and discussion of the curriculum taken by the 
students majoring in physics at the Virginia Military Institute. 
24. Phase Changes in Thin Film Interference. 

I. G. Foster; Virginia Military Institute. 

A criticism of the more elementary textbook presentations of the 
question of phase change on reflection is made. The usual statements 
regarding phase change ignore the effect of plane of vibration of the 
wave upon its behaviour. A more detailed discussion has the advantage 


of stressing the point that two waves interfere only if their planes of 
vibration are nearly parallel. 


1 Va. Acad. Sci Proc., 1948-49, paper No. 5, page 82. 
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Minutes of the Section of Bacteriology [3] 


Greorce McL. Lawson, Chairman 
J. Doveras Rein, Vice-Chairman 
Wivuiam A, Dorsey, Secretary 

J. Doveias Rew, Section Editor (1951) 


FRIDAY. MAY 12 — 10:00 A. M. — PARLOR L 


1. A Study of Proteus species isolated from the brown rat. 
Donald L. Baxter; University of Richmond. 


A report was given on the biochemical and cultural characteristics 
of 40 cultures of Proteus and Proteus-like organisms isolated from 29 live 
rats in a study in which intestinal samples were taken from a total of 
80 rats. The isolation of Proteus cultures was by means of SS agar, 
lactose, and the urea medium devised by Rustigan and Stuart (1941). 

All Proteus cultures were subjected to the following biochemical 
tests: urea, lactose, mannitol, sucrose, maltose, indole, gelatin, citrate, 
levulcse, dextrose, glycerol, and hydrogen sulfide... The reactions ob- 
tained were found to be in close agreement with those found by Rustigan 
and Stuart (1945). 

Of the 40 cultures 12 were P. vulgaris, 7 P. mirabilis, 1 P. morganii, 
and 13 P. rettgeri. Seven cultures were similar to Proteus organisms in 
their ability to hydrolyze urea and failure to ferment lactose, but could 
not be classified as to species on the basis of their biochemical reactions 
and were referred to as Proteus-like cultures. 

It was noted that the percentage of P. mirabilis cultures was much 


— than the 90% reported by Levine (1942), being only 17.5% in this 
study. 


2. <A Bacteriophage Against Clostridium Perfringens. 


B. H. Caminita and J. E. Faber, Jr.; University of Maryland. 


A rod-shaped, oxygen-sensitive bacteriophage against Clostridium 
perfringens SR 12 (ATCC 8009) has been elicited from barnyard soil. 
In electron microscope photographs the particles appear to aggregate 
end to end and side by side. 


3. Antigenicity of Certain Extracts of Brucella abortus. 
John W. Foster, P. Arne Hansen, and John E, Faber, Jr.; De- 
partment of Bacteriology and Livestock Sanitary Service Lab- 
oratory, University of Maryland. 


An attempt has been made to prepare various fractions of Brucella 
antigen and to determine their relative values for immunization, with 
the object of producing both specific and very active substances. 

It has been demonstrated that extracts from cells of Brucella abor- 
tus, strain 2308, suspended for 24-48 hours respectively in water at 4 to 
6 C, in 30 per cent acetone at minus 11 C, in 95 per cent acetone at minus 
70, and in dilute buffer at pH 9.2 at 4 to 6 C have some capacity for 
absorbing homologous and heterologous species antibodies from rabbit 
antisera. These precipitinogens could be concentrated by precipitation 
with ethanol in the cold. The acetone and alkaline extracts when 
inoculated into guinea pigs gave variable degrees of protection, while 
the aqueous extract failed to give protection. The challenge dose was 
approximately 10,000 B. abortus organisms. 
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t. The Effect of Gastric Mucin on the Infectivity of Fungi Respon- 
sible for Certain Systematic Infections. 
Muriel M. Jones; Medical College of Virginia. 


Yeast phase cells of Histoplasma capsulatum, Blastomyces dermati- 
tidis, Cryptococcus neoformans and Sporotrichum schenckii were sus- 
pended in 5% gastric mucin and inoculated intraperitoneally into mice 
at the same time as comparable doses of saline suspended organisms. 
Experiments were terminated in 30 days. Autopsy material was cul- 
tured to determine infectivity. Pathogenicities of mucin and saline 
suspended organisms were compared, strain differences apparent in the 
pathogenized organisms noted and minimal lethal doses for mucin sus- 
pended cells were pointed out. 

Gastric mucin was shown to be an effective pathogenizer of the 
yeast cell phase of the etiological agents of histoplasmosis, blastomy- 
cosis and cryptococcosis in the laboratory mouse but of questionable 
improvement over saline suspensions in establishing sporotrichosis in 
this animal. Strain differences in infectivity of two strains of B. derma- 
titidis used points to the fact that preliminary establishment of an M.L.D. 
for each strain is necessary before proceeding to in vivo therapeutic 
experimentation. 


5. Cultivation Studies on Endamoeba histolytica. 
E. Clifford Nelson; Medical College of Virginia. 


Through the use of simplified media, a series of studies has been 
made to elucidate the growth requirements of E. histolytica. Reducing 
agents, certain nutrients and a number of growth promoting substances 
have been used singly and in a variety of combinations to establish 
tolerance levels and requirements of the organism. 


6. The Influence of Thiamine on the Growth and Colony Appearance 
of Sporotrichum schenchii on a Synthetic Medium. 
J. Douglas Reid; Medical College of Virginia. 


Luxuriant growth and stabilization of growth characteristics of 
Sporotrichum schenckii was made possible by cultivation on a suitable 
synthetic medium. The incorporation of adequate amounts of thiamine 
in this medium markedly influenced pigment production. Sabourauds 
medium, found to be deficient for maximal growth of S. schenckii, was 
rendered adequate by addition of thiamine and phosphate buffer solution. 


7. Salmonella and Paracolon species Isolated from the Wild Brown 
Rat, Rattus norvegicus, in the City of Richmond, Virginia. 
J. M. Sharpley; University of Richmond. 


One-hundred and five (105) living animals were used in this prob- 
lem and one-hundred twenty-five (125) cultures isolated as possible 
enteric pathogens. Of these cultures eighty-one (81) were discarded 
as either Coliform, Proteus or Alcaligenes species, while the remaining 
forty-four (44) were identified as either Paracolon or Salmonella spe- 
cles. Of the latter forty-four (44) cultures there were twelve (12) 
identified as Salmonella species, including Salmonella typhimurium, S. 
newport and S. anatum. Twenty-seven (27) of the cultures were iden- 
tified as Paracolons and included Bethesda and Ballerup types that are 
often considered pathogenic. All of the paracolons identified in this 
study possessed common somatic antigens with the Salmonella. 
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The animals positive for Salmonella and Paracolon species were 
plotted and have shown a definite concentration within certain areas of 
the city. Of nine areas trapped, positive animals were found in only 
three, and nine of the total positives were found in two of the trapped 
areas. 


8. Training of Public Health Bacteriologists. 
Robert F. Smart and J. M. Sharpley; University of Richmond 
and City of Richmond Health Department. 


A preliminary report on the progress of an in-service training pro- 
gram, between the University of Richmond and the Bureau of Labora- 
tories, Richmond Health Department, has been made. This program 
consists of senior students that have completed their major in Biology 
entering a training program in the health laboratories, prior to their 
graduation. This program is set up to carry five hours scholastic credit 
per semester and consisted, in the last students accepted, of two-hundred 
eighty-eight (288) clock hours in the laboratory divided into work in 
Serology, Bacteriology and Sanitation. 

It is the purpose and hope of the cooperating institutions that the 
preliminary training program, now generally required of students hold- 
ing an undergraduate degree by health laboratories before entering 
full-time laboratory work, will be materially shortened or eliminated by 
this practical experience gaining in a working laboratory. 


9. Comparison of Cultural and Microscopic Methods in the Examina- 
tion of Sputum for Tubercle Bacilli. 


Ralph D. Hughes; Virginia State Department of Health. 


In the examination of 3,002 speciméns by both microscopic and cul- 
tural methcods acid fast bacilli were found in 662 (22.1%), an increase of 
9.8% over the number found on microscopic examination alone which 
was 368 or 12.3%. 

Lowenstein’s-Jensen medium was found superior to Petragnani’s 
medium for culturing sputum concentrates. Of the 128 positive cultures 
observed for the amount of growth, Lowenstein’s-Jensen medium yielded 
58.5% heavy growth as compared with Petragnani’s 14.9% heavy growth. 
2.5% of the specimens found positive failed to grow on Lowenstein’s- 
Jensen, whereas 44.5% failed to grow on Petragnani’s. 


The 4% Sodium Hydroxide Method for treating sputum for culture 
was found preferable to the Trisodium Phosphate Method. 
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Minutes of the Section of Biology [4] 


Mary E. Humpureys, Chairman 
Horton H. Hosss, Jr., Vice-Chairman 
A. M. Suowa rer, Secretary 
Laptey Husrep, Section Editor (1952) 
FRIDAY, MAY 12 — 9:10 A. M. — PARLOR B 


1. Some Considerations of the Quail Study on the Virginia Poly- 
technic Institute College Farms. 
Walter S. Overton, Jr.; Virginia Cooperative Wildlife Research 
Unit, Virginia Polytechnic Institute. 


Evidence has been accumulated which indicates that the size of the 
population of the bobwhite quail has but little bearing on the size of the 
following fall population on the Virginia Polytechnic Institute Farms. 
For the seven years of the quail study on these Farms, the only spring 
population that fell below 50 quail (50 per cent of the average spring 
population) produced a larger-than-average fall population of 263 quail. 

This phenomenon indicates the necessity of increasing the sum- 
mer carrying capacity in order to benefit, by way of a larger fall popu- 
lation, from an increase in the over-winter carrying capacity of this area. 

Research on improving the summer habitat of quail is at best inade- 
quate, having been handicapped by the lack of an accurate but rapid 
method of measuring the nesting success. 

The data presented by Petrides and Nestler (1942) on the aging of 
juvenile quail by the progress of the wing molt was utilized in the fall 
of 1949 on 19 juvenile quail collected on the College Farms. When 
graphed, the dates of hatching determined by this method give a clear 
picture of the progress of the nesting season. 

In conjunction with the fall population estimate, these data may be 
used to compare the productivity of two or more areas. 


2. ‘The Present Status and Estimated Distribution of the White-tail 
Deer in Virginia. 
James W. Engle, Jr.; Virginia Polytechnic Institute Wildlife 
Unit. 

The Virginia white-tail deer is rapidly spreading throughout the 
state as may be indicated by reports of legal kill from 71 of the counties 
during the past hunting season. The growing importance of the deer 
as an animal furnishing recreation can very vividly be shown by the 
estimated harvest of 267 deer in 1924-25 and the checking station returns 
of 7,021 deer for the past season of 1949-50; just 25 years later. Further 
proof of its importance is the growth of big game license sales from 
4,938 in 1937 to 43,081 in 1949. 

In working on deer problems in Virginia during the past year this 
writer brought material into the laboratory in which Dr. W. B. Bell 
found parasites. Dr. W. L. Threlkeld identified these as Gongylonema 
pulchrum, and this identification was confirmed by Dr. John C. Lucker 
of Beltsville, Maryland. Further collection of gullets from deer during 
the hunting season disclosed these parasites in 15 out of 18 deer exam- 
ined from 8 widely separated counties in Virginia. Laboratory exami- 
nation of the esophagus of the individuals disclosed the worms to be 
free in the lumen, and imbedded in the membranous lining and the con- 
nective tissue. Some mild hemorrhaging was found in these esophagi. 
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3. A Cytological Study of the Eosinophil in Lumbricus terrestris. 
Zoe Black; Mary Washington College of the University of Vir- 
ginia. 

Cells were stained at pH 6.4 with Giemsa or with Wright’s and 
Giemsa’s stains. Stages in differentiation of the eosinophil correspend to 
those reported by other workers with one exception; this is a neutro- 
philic leucocyte whose large nucleus is filled with eosinophilic granules. 
Varying degrees of loss of cytoplasm were noted in this cell type. 

Incinerated smears presented proof of the presence of free iron near 


the nucleus. Vacuoles rimmed with pale red indicated the presence of 
iron oxide. 


4. The Nutrition of the Oocyte of the Fresh-Water Nemertean Worm, 
Prostoma rubrum. 
Solomon Kadis; Miller School of Biology, University of Virginia. 
Prostoma rubrum, the only fresh-water representative of the phy- 
lum Nemertea on the continent of North America, is hermaphroditic 
with self-fertilization being the general rule. The manner in which the 
oocytes of this animal obtain their nourishment appears to be unique as 
far as the members of the triploblastic phyla of the animal kingdom are 
concerned. This involves the direct transfer of nutritive material from 
the intestinal epithelium to the developing oocyte. 


5. Mimicry in Amphibians, with Particular Reference to the Pattern 
of Southern Mountain Dusky Salamander, Desmognathus ochro- 
phaeus carolinensis. 


John Thornton Wood; Virginia Fisheries Laboratory. 


An unusual similarity in cheek pigmentation noted in the red- 
cheeked salamander (Plethodon jordani) and the southern mountain 
dusky salamander (Desmognathus ochropaeus carolinensis) has been 
reported in the literature as a case of mimicry, the only one known in 
the amphibia. Another instance, involving the similarity noted in leg 
pigmentation in the red-legged salamander (Piethodon shermani) and 
the southern mountain dusky salamander has been pointed out as a 
possible second case of mimicry. 

The author, through an analysis of the behavior of the species in- 
volved, and through an analysis of pattern in the Desmognathus species, 
postulates that no evidence of mimicry exists in the cases cited above, 
but that mimicry is a common condition in many species of amphibians. 


6. Eggs of the Two-Lined Salamander, Eurycea b. bislineata. 
John Thornton Wood; Virginia Fisheries Laboratory. 


For the past 88 years reports have been appearing in the literature 
listing the number of eggs found with an attending female two-lined 
salamander, Eurycea b. bislineata, in the field. These data have been 
interpreted as showing the egg complement of this species. Investiga- 
tions by the author on the number of large ova in gravid females of 
this species prove that the number of eggs found in the field frequently 
has no correlation with the actual egg complement. Some of the factors 
which influence the size of an egg batch in the field include the effects of: 

(1) Water turbulence; (2) Parental disturbance; (3) Parental de- 
struction; (4) Natural enemies; (5) Multiple depositions; (6) Partial 
depositions: and (7) Date of observations. 

With one exception all literature records report the eggs of this 
species attached to the bottom of stones over or in running water. 
Observations on the attachment of the eggs in parts of Tidewater Vir- 
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ginia indicate they are also attached to logs, rootlets, leaves, and are not 
infrequently found unattached, lying on the bottom. 

The relationship between size of female and number of large ova 
is demonstrated, and a positive correlation is shown 


7. Observations on the Ecological Distribution of Three Virginia 
Crayfishes. 
Horton H. Hobbs, Jr.; Miller School of Biology, University of 
Virginia. 


Many streams of the Blue Ridge and Piedmont Provinces of Virginia 
are inhabited by three crayfishes, Cambarus bartonii bartonii, Cambarus 
montanus acuminatus, and Cambarus longulus longulus. Of the three 
it seems probable that C. b. bartonii has the widest ecological tolerance 
since it is found in abundance in the smallest mountain brooks, in 
springs, in artificial ponds, and in burrows. Although present in streams 
of large or intermediate sizes and varying rates of flow it is less abun- 
dant, and in certain areas of these streams it is restricted, for the most 
part, to particular niches. C. montanus acuminatus, while being more 
ubiquitous than C. longulus longulus, is most prevalent in sluggish 
reaches of streams; thus in a stream with alternating riffles and pools 
this subspecies is almost confined to the latter. C. longulus longulus is, 
ecologically speaking, the most restricted of the three species, and is 
apparently limited within its range to areas of streams where the water 
is flowing with a moderate to swift current, where the bottom is strewn 
with water-eroded rocks, and where there is little silt deposit. 


8. The Life History of Gerris canaliculatus Say (Hemiptera :Ger- 
ridae ). 
Marvin L. Bobb; Virginia Agricultural Experiment Station, Re- 
search Laboratory, Charlottesville. 

Gerris canaliculatus Say is widely distributed over the eastern 
United States and is cosmopolitan in Virginia. It is primarily an inhabi- 
tant of the surface film of ponds, but has occasionally been collected 
from the surface of other aquatic habitats. Descriptions of the immature 
stages and how to distinguish them from those of related species is pre- 
sented. The total life cycle from egg to adult in aquarium studies 
ranged from forty to fifty days, and seasonal data on field collected spe- 
cimens indicated that there were three generations per year. The adults 
hibernate during the winter under logs, rocks, and other debris along the 
banks of ponds, and occasionally streams. 


9. Male Haploidy in an Anoetid Mite. 


Roscoe D. Hughes and Caroline O. Goode, Medical College of 
Virginia. 

A mite of the family Anoetidae, Histiostoma laboratorium Hughes, 
is a common genetics laboratory pest which thrives in Drosophila cul- 
tures. Preliminary studies indicate that this species has interesting pos- 
sibilities as a cytogenetic tool. It has a short life cycle of approximately 
five days at recom temperature, a conspicuous sexual dimorphism, a com- 
pletely heteromorphic deutonymph stage, and is easily and inexpen- 
sively cultured. Virgin females oviposit.in the normal fashion. All of 
the resulting offspring, however are males. Fertilized eggs apparently 
always give rise to females. Male haploidy is thus suspected, and indeed 
confirmed by the cytological findings which show that the early male 
embryo has half the chromosome number of the female. This is the first 
time haploid arrhenotoky has been reported in the Anoetidae. 
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10. The Genus Pterodrilus in Virginia (Oligocheta, Branchiobdel- 
lide. 


Perry C. Holt; University of Richmond. 


Pterodrilus, a genus of branchiobdellid worms epizootic on crayfish, 
is inadequately known in regard to distribution and morphology. Sev- 
eral new locality records are given, and the occurrence of psssibly new 
forms of the genus is considered. A description of typical members of 
the genus is presented, and the necessity for a redefinition of the genus, 
along with corrections of previous work is indicated. The affinities of 
Pterodrilus appear to lie with the genus Cambarincola, and an aiitempi 
is made to establish a basis for determining upon morphological evidence 
the relationships of the genus, using primarily the resemblances in the 
reproductive systems. 


11. Nutrition of Insects. 
Warren Moore; Raphine, Virginia. 


The effects of many substances of nutritional significance on one 
or more species of insects have been studied. No discontinuity between 
vertebrates and insects has been shown by the work on the B vitamins 
or by the limited work on the amino acids. Mineral needs may be 
different, as evidenced by the ability of Drosophila to live without cal- 
cium. The lipid requirements of vertebrates and insects show a complete 
discontinuity. There are indications of the existence of undefined dietary 
factors. 


Owing to the small amount of space and the simplicity of the equip- 
ment required and to the fact that a few micrograms of a rare sub- 
stance is sufficient to determine its activity, experiments with insects 
offer a convenient, inexpensive method for fundamental biochemical 
research, as well as for control testing of the adequacy and potency of 
known substances. Growth studies using black carpet beetle (Attagenus 
sp.) larvae are made by placing one-half to one gram of food in a 
2-dram shell vial, adding twenty larvae, and incubating at 80-90° F. and 
30-70% relative humidity. At intervals, the insects are sifted from the 
food and weighed. Eighty-four tests, employing 1680 insects, occupy a 
space of 12 x 7 x 3 inches. The compounding of a synthetic ration for 
Attagenus larvae is described in detail. 

12. A New Research Tool and Technique for the Biologist’. 
Erling S. Hegre; Medical College of Virginia. 

The apparatus described is designed to cut, stain and photograph 
serial levels through a specimen embedded in paraffin. By a special 
method of staining the details encountered at each level are faithfully 
recorded from the cut surface of the block, thus eliminating the dis- 
tortions which inevitably occur during the preparation of serial sections 
by previous methods. 

The equipment makes it possible to produce serial photomicrographs. 
By rapid (movie) projection of the film record one can trace the course 
and changing relationships of the various component structures in an 
uninterrupted fashion. 

Photomicrographic records of serial horizontal and sagittal levels 
through embryos of various ages have been prepared. The films are 
suitable for classroom projection as an aid to the study and teaching of 
embryology. They can also be used in making reconstructions that are 
more accurate than those produced by previous methods. 

This technique has also been applied to the study of the microscopic 
structure of individual organs such as the lung of the adult. 


1 The complete paper will appear in the January issue of The Virginia Journal 
of Science. 
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13. Cytogenetic Studies on the Boraginaceae. 
Donald M. Britton; Research Fellow of The Blandy Experimen- 
tal Farm, University of Virginia. 

Studies of 170 collections involving 24 genera and 100 species of 
Boraginaceae were undertaken in an attempt to clarify the phylogeny 
of the group. Inter- and Intra- specific crosses were made in the genera 
Echium, Anchusa and Cynoglossum. Evidence from these crosses was 
used in an attempt to determine the origin of the tetraploid species, 
Anchusa azurea and Echium vulgare. In varietal crosses of Cynoglos- 
sum amabile the inheritance of blue flower color results from the inter- 
action of two dominant factors. Chromosome numbers of 90 species and 
varieties were determined, ranging from a diploid number of 12 to one 
of ca. 80. Fifty-two of these were new. 

The basic chromosome number for the family is considered to be 8. 
The majority of the genera have chromosome numbers derived from this 
basic number. Intraspecific euploidy is rare, species of Mertensia and 
Myosotis being the only ones with euploid races. Aneuploid chromc- 
some series are found in many genera. 

The author hypothesizes that the center of distribution for the Bor- 
aginaceae is in the Old World tropics and that the Old World and New 
World centers of distribution in the Mediterranean Basin and the south- 
western United States are to be considered secondary centers. 


14. Fertile F: and Backcross Hybrids Between Two Zephyranthes 
Species with Different Chromosome Numbers. 
W..S. Flory, Jr:; The Blandy Experimental Farm, University 
of Virginia. 


Zephyranthes candida has 38, and Z. citrina has 48, somatic chromo- 
somes. The horticultural hybrid Z. ajax shows some characters of both 
the above species, and is intermediate in other respects; it has 43 somatic 
chromosomes, and is apparently a candida x citrina hybrid. Ajax sets 
seed profusely. Ajax was backcrossed to both of the suspected parents 
in 1947. Resulting seedlings flowering in 1949 were clearly intermediate 
in flower colcr, type, etc. A systematic study of the chromosome com- 
plements of the resulting “backcross” hybrids is underway. Some seed- 
lings from candida x ajax have 40, others 41, chromosomes; some from 
citrina x ajax have 45 chromosomes. Seedlings with other numbers may 
occur. In all, the chromosomes are graduated from quite long, to med- 
ium, to a majority quite short in length. Several of the seedlings were 
selfed in 1949 and yielded normal seed complements of excellent germi- 
nation. The backcross seedlings are not only apparently quite fertile 
sexually, but multiply rapidly vegetatively, as do both ajax and candida. 
Heiser stated (1949) “that differences in chromosome numbers (appar- 
ently) provide a strong barrier to the occurrence of introgression (be- 
tween species).” In the present instance such introgression appears to 
occur, and its analysis to be facilitated, by differences in chromosome 
number and type. 


15. The Inheritance of Fruit Shape in a Variety of Cucurbita mos- 
chata. 
A. M. Showalter; Madison College. 


Selection and inbreeding of the progeny of a single pear shaped 
fruit of superior culinary qualities through many generations has re- 
sulted in widely divergent types; some with large long neck, some with 
no neck, and some intermediate in shape. Crossing the extremes of 
these inbred types produces hybrids similar to the original. The pres- 
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ence of many genes affecting fruit shape in a quantitative manner. is 
postulated. 


16. Heterosis in Populations with a Pericentric Inversion. 


Max Levitan; Virginia Polytechnic Institute (Introduced by 
I. D. Wilson). 


Individuals heterozygous for a pericentric inversion are expected to 
possess inferior fertility because crossing over within the inversion 
would result in duplication-deficiency chromatids. This selective dis- 
advantage is thought to account for the rarity of these inversions in 
nature. In Drosophila robusta, a woods species of eastern North America, 
two pericentric inversions are found; one of these, 2L-3, is widespread. 
Its distribution is marked by geographic and altitudinal climes. In 
experimental populations, each containing 2L-3 and one other arrange- 
ment of this arm (2L or 2L-1), and maintained at constant temperature 
and humidity, rapid directional changes due to natural selection were 
observed. In some of these the frequency of 2L-3 decreases, while in 
others it increases. In no case, however, is either arrangement elimi- 
nated from the population. Instead equilibria are formed. This indi- 
cates that the adaptive superiority of the heterozygotes for these ar- 
rangements is responsible for the retention of this pericentric inversion 
in D. robusta populations. 


‘ Acidity-alkalinity of the Alimentary Canal of 20 Insect Species. 


James McD. Grayson; Virginia Agricultural Experiment Sta- 
tion, Blacksburg. 


Electrometric determinations, using a one-drop glass electrode in a 
model G Beckman pH meter, were made during 1948 and 1949 of the pH 
existing in the different regions cf the alimentary canal of eight species 
of caterpillars (Lepidoptera), ten species of adult grasshoppers (Orthop- 
tera), adults of the American cockroach, and the larva of a sawfly (Hy- 
menoptera). Separate determinations were made on males and females 
for some of the grasshoppers. Average pH values are presented for 
individual species and for taxonomic groups. 


18. Response of the German Cockroach to Sublethal Concentrations 
of DDT and Benzene Hexachloride: Progress report. 


Jemes McD. Grayson; Virginia Agricultural Experiment Sta- 
tion, Blacksburg. 


Data are presented on reproductive response and development of 
resistance to DDT and BHC resulting from 6 generations of selection. 
No real differences in reproductive rate, or abnormalities in develop- 
ment, have been observed so far; however, some resistance to insecticides 
is appearing in the treated strains. 


19. The Use of the Garden Balsam in Laboratory Work of Elementary 
Biology or Genetics. 


Donald W. Davis and Ralph E. Alston; College of William and 
Mary. 


Many students in elementary biology have no conception of the 
processes of plant culture. The garden balsam, {mpatiens balsamina L.., 
can be successfully used both to instruct beginning college, or indeed 
high school, students in the raising and care of garden plants and to 
provide practical confirmation of genetic principles Even students in 
elementary genetics may profit by these exercises. The writers are pre- 
pared tc supply a few seeds of parental stocks and Fis and a number of 
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seeds of F.s adequate to give satisfactory dihybrid ratios. With these 
they can provide descriptions of all phenotypes represented in the cross 
together with names of genes required for explanations. They offer, 
also, cultural directions and forms for recording and analyzing results. 

This species is unusual in the case and speed with which seeds germ- 
inate and plants grow to flowering. One academic quarter or semester 
is ample for the whole process. For seeds and copies of materials offered, 
please contact Mr. Davis. 
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Minutes of the Chemistry Section [5| 


A. R. Armstrone, Chairman 
J. R. Tayior, Secretary 
Witiram E. Trovt, Jr., Section Editor (1952) 


FRIDAY, MAY 12 — 9:15 A. M. ann SATURDAY, MAY 13 — 
BALLROOM 


1. Opening Remarks. 
A. R. Armstrong, College of William and Mary. 


2. Determination of Fluorine in Fluoro-Organic Compounds. 
James W. Cole, Jason M. Salsbury, Lyle G. Overholser, and 
John H. Yoe; University of Virginia. 


3. Determination of Small Quantities of Volatile Fluoro-Organic 
Compounds in Air. 
James W. Cole, Jason M. Salsbury, and John H. Yoe; Uni- 
versity of Virginia. 


4. Determination of Small Quantities of Fluoro-Organic Compounds 
in Water. 
Alfred R. Armstrong, College of William and Mary; James W. 
Cole, Jason M. Salsbury, and John H. Yoe; University of 
Virginia. 
5. Suppression of Cyanogen Bands in Spectrochemical Analysis. 
Ralph E. Thiers; Pratt Trace Analysis Laboratory, University 
Virginia. 

In an attempt to increase the sensitivity of spectrochemical analysis, 
and to eliminate the troublesome cyanogen bands which mask a portion 
of the spectrum, a device was built which allowed the operation of a 
spectrographic source in gases other than air. For the direct current 
arc carbon dioxide was found to be most satisfactory, as it reduced the 


cyanogen bands to a very low level. It is now used routinely in certain 
phases of the spectrochemical analysis at the Pratt Laboratory. 


6. A Study of the Rare Earth Elements in Human Bones. 
J. E. Johnson and J. B. Lucas; Virginia Polytechnic Institute. 


The presence of the rare earth elements have been identified in the 
leaves of many types of vegetable matter. They have been found in all 
cases of rock phosphate that have been investigated. These facts lead 
to the assumption that they would also be present in animal bones. 
Three femurs were selected for analysis. Nothing is known of the 
history of the subject except that they were adult men and probably 
above 40 years of age. Ten of the rare earth elements were identified 
when examined spectrographically, yttrium, lanthanum and cerium gave 
strong lines. Medium lines were obtained for neodynium and gado- 
linium. Weak to faint lines were obtained for dysprosium, scandium, 
europium, lutecium and samarium. Yttrium was determined by spectro- 
graphic analysis to be present to the extent of 3.3 parts per million. 
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7. Determination of Iron and Aluminum as Applied to the Analysis 
of Georgia Bauxite: Sections I, II, and IIT. 
Bettye Wright Williams, Julia T. Gary, Barbara Montague, and 
Helen L. Whidden; Randolph-Macon Woman’s College. 


Section I: Separation and Analysis of Main Constiutents of Ore 


The main constituents of a sample of bauxite from Floyd and Bartow 
counties in Georgia were separated and quantitatively determined after 
fusion of a representative sample with sodium carbonate, solution of the 
melt in hydrochloric acid, and removal of silica. Separation of the iron 
and titanium from the aluminum was effected by precipitation and re- 
moval of the iron as ferrous sulfide, followed by precipitation of the 
titanium with cupferron. Analysis of the iron was made by ignition of 
the sulfide to the oxide with subsequent solution in hydrochloric acid 
and electrolysis of the iron from the solution containing ammonium 
dihydrogen phosphate and ammonium carbonate, according to Armis- 
tead [J. Ind. Eng. Chem. Anal. Ed. 14, 207(1942)]. The titanium cup- 
ferrate was ignited to the oxide and weighed. The filtrate containing 
aluminum was analyzed by Snyder’s rapid volumetric method [J. Ind. 
Eng. Chem. Anal. Ed. 17, 37 (1945)], using potassium fluoride in an 
acidimetric titration. The values obtained by these methods for the 
constituents of the representative sample were: 1.63% Fe.O;; 62.09% 
Al.O:; and 0.71% TiO.. Preliminary separation and analysis of samples 
containing known amounts of the pure constituents gave results which 
showed that the method for aluminum was accurate within ten per cent, 
as indicated by Snyder, and the method for iron was as accurate as 
ordinary gravimetric and volumetric methods for determination of iron. 


Section II: Colorimetric Analysis for Iron Using 1,10-Phenanthroline 


In an effort to simplify and at the same time improve upon pre- 
viously existing methods for the analysis of iron in its naturally occur- 
ring ore, for application to the determination of iron in Georgia bauxite, 
1, 10-phenanthroline was used as the reagent for developing color pro- 
duced, due to the formation of the ferrous-1,10-phenanthroline complex, 
was measured with the Klett-Summerson photoelectric colorimeter, 
using a 540 filter. 

Factors which were found to influence the analysis were the effect 
of the presence of aluminum, stability of the colored complex formed, 
and the effect of hydrogen ion concentration on the formation of the 
complex. 

In solutions containing iron alone, pH was of little importance, and 
maximum color development was obtained at the end of two hours. In 
samples containing aluminum as well as iron, it was found necessary 
to adjust the pH to 2.8-3.5 and to allow twenty-four hours for maximum 
color development. 


Results obtained in an anaiysis for iron in Georgia bauxite compared 


favorably with those obtained by other methods in the Randolph- 
Macon laboratories. 


Section III: Colorimetric and Spectrophotometric Determination 
of Aluminum 


A colorimetric method for the determination of aluminum using 
Alizarin Red S was investigated for use with the Klett-Summerson 
photoelectric colorimeter. Optimal conditions for color development, 
such as time, temperature, pH, and the effect of light, were checked 
with solutions of known aluminum content. Solutions of various con- 
centrations of aluminum measured in a colorimeter with a 540 filter 
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indicated adherence in terms of its oxide. Application of the method to 
analysis of an ammonia alum for aluminum content proved the method 
feasible if no interfering ions were present. Iron was shown to interfere 
in the determination and increased the apparent aluminum content. In 
order to analyze Georgia bauxite for aluminum, since is also contains 
iron, a study of iron interference was made. Analysis of known alumi- 
num and known iron solutions with the Beckman DU spectrophotometer 
indicated maximum absorption at 500 millimicrons for aluminum and 
570 millimicrons for iron, rendering direct determination of aluminum 
in the presence of iron impossible. The aluminum content was deter- 
mined in known mixtures of iron and aluminum with the spectropho- 
tometer by considering the mixtures as two-component systems. Appli- 
cation of the method to Georgia bauxite after the removal of silicon and 
titanium but in the presence of iron resulted in an average of 69.55% 
AlLO:. This result was in agreement with those also obtained in the 
Randolph-Macon laboratories by a rapid volumetric analysis of the 
bauxite and with the 70.26% Al.O; obtained with the Klett-Summerson 
photoelectric colorimeter on a sample of bauxite after removal of iron 
and titanium. 


8. Biological Detection of Vitamins in Wool. 
Warren Moore; Raphine, Virginia. 


Black carpet beetle (Attagenus sp.) larvae grew slowly on cream 
flannel cloth supplemented with minerals, choline, pantothenic acid, 
pyrodoxin, niacin, thiamine, riboflavin, folic acid, and cholesterol. The 
omission of any of the B vitamins caused a significant decrease in the 
rate of growth. When cholesterol was omitted, the growth rate was 
substantially the same as when all supplements were present. It was 


concluded that the cream flannel cloth furnished cholesterol but not the 
seven B vitamins. 


9. The Preparation of Carcinogenic Hydrocarbons by Aromatic Cy- 
clodehydration. 
F. A. Vingiello; Virginia Polytechnic Institute. 

One particular attack on the cancer problem has been the attempt 
to correlate molecular structure with carcinogenic activity. Working 
along this line various research groups have succeeded in synthesizing 
multi-ring compounds which were proven to be active carcinogens. In 
many cases the syntheses were long and gave poor yields. Recently Dr. 
C. K. Bradsher of Duke University has successfully applied the method 
of aromatic cyclodehydration to the synthesis of two carcinogenic com- 
pounds, 9-methyl - and 10-methyl- 1,2- benzanthracene in excellent 
yield. We are presently engaged in extending this method to the syn- 
thesis of 9- phenyl- and 9- substituted phenyl -1,2-benzanthracenes. 
This paper will describe the progress we have made thus far. 


10. The Synthesis of Some m’ - Substituted Phenyl - o - Benzyl- 
Benzophenones. 


F. A. Vingiella, J. G. Van Oot and H. H. Hannabass’; Virginia 
Polytechnic Institute. 


This paper describes the synthesis of five new m’-substituted phenyl 
- 0 - benzylbenzophenones. This work is part of a program of research 
on the mechanism of aromatic cyclodehydration made possible by a grant 
from the Research Corporation of New York. 

Two different paths of synthesis were necessary. Starting with 
o - chlorobenza!ldehyde we have been able to synthesize the ketones in 


1 Present address: Tennessee Eastman Corp., Kingsport, Tenn. 
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four steps where the m’ substituent is methyl, chloro and trifluoromethyl. 


For the synthesis of the corresponding fluoro and bromo compounds 
a seven step procedure was necessary beginning with anthranilic acid 
and involving the reaction between a Grignard reagent and an acid 
chloride. 


11. Visual Study of Dye Distribution of Cellulose Fibers. 


L. C. Pitman, Jr. and Dudley Thompson; Virginia Polytechnic 
Institute. 


The purpose of this investigation was to obtain visual information 
on the distribution of dye particles on a fiber. The electron microscope 
was used as a research tool in conducting this investigation. The in- 
vestigation, conducted in the Department of Chemical Engineering at 
the Virginia Polytechnic Institute, was one of the first known projects 
in the State of Virginia to utilize the electron microscope for dye study. 
The importance of the use of this instrument lies in the fact that most 
dye particles are below the resolution limit of the optical microscope. 

The investigation consisted essentially of treating cellulose fibers 
with six different dyes, examining the fibers under the electron micro- 
scope, and reducing selected fields of each specimen to micrographs. 
The six dyes used were Malachite Green, Indigo, Congo Red, Para Red, 
Sulfur Black, and Alizarin R; the fiber was bleached sulfite wood pulp. 
Comparison was made with a representative electronmicrograph of 
undyed fiber. 


12. Ultrasonic Crystallization of Alumina Trihydrate. 


Dudley Thompson and J. J. Cassady, Jr.; Virginia Polytechnic 
Institute. 


The purpose of this investigation was to determine the effect of 
ultrasonic vibrations on the rate of precipitation of alumina trihydrate 
and the equilibrium conditions at the end of the precipitation period. 

Under the conditions of the experiment it was found that (1) crys- 
tallization was not initiated without a seed charge; (2) the ratio 
(Al1.0;/free soda) was inversely proportional to weight of seed charge, 
standing time after irradiation, and number of irradiations; and (3) the 
ration (Al.O;/free soda) was essentially independent of time or irradia- 
tion. 


13, The Microscopy of the Effect of Electrolytes upon Clay-Water 
Suspensions. 


W. 'T. Withers and Dudley Thompson; Virginia Polytechnic In- 
stitute. 


Samples of the three major types of clays, illite, montmorillonite, 
and kaolinite, were studied with the electron microscope to determine 
the effects of electrolytes upon the physical relationship of the clay 
particles which had been suspended in waiter. The electrolytes employed 
were sodium chloride, calcium sulfate, and hydrochloric acid. Electro- 
micrographs of treated and untreated samples of each type of clay were 
made, showing the physical condition at the edge of the particles as well 
as the relative positions of the clay particles with respect to each other 
under the action of the various electrolytes. Since the action of these 
electrolytes is most pronounced in particle sizes below two microns, the 
electron microscope provided an analytical tool not hitherto available 
for this type of investigation at Virginia Polytechnic Institute. 
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14. The Effect of Molecular Structure on Burning Velocity. 
A. R. Sharpe, Jr.. C. M. Barnett and H. F. Calcote; Eaperi- 


ment Incorporated. 


Burning velocity data obtained by the Bunsen Burner Method have 
demonstrated that this phenomenon is dependent upon specific fuel 
structure. A large number of fuels of saturated and unsaturated straight, 
cyclic, and branch chain structure, involving oxygen, nitrogen, sulfur 
and the halogens have been burned in order to determine the effect of 
such structure on burning velocity. It has been observed that in some 
instances certain constituents and types of structure increase the burning 
velocity, while other constituents or variations in the structure have a 
deleterious effect. For example, unsaturation, cyclic structures, and 
oxygen, particularly in a three membered ring, tend to increase the 
burning velocity, while increasing the chain length or degree of branch- 
ing, as well as the presence of the halogens or the amino group decreases 
the burning velocity. The magnitude of the effect due to any structural 
change is inversely proportional to the total number of carbon atoms in 
the molecule. This work was supported by the Naval Bureau of Ord- 
nance, Contract NOrd 9756, as part of Project Bumblebee. 


15. Knocking Characteristics of Fuels with The German Jentzsch 
Ignition Tester. 


R. B. Gilmer and H. F. Calcote; Experiment Incorporated. 


The Jentzsch ignition tester is essentially a hot plate type of ignition 
temperature measuring device developed by the Germans to evaluate 
fuels for Diesel and Otto cycle engines. The significant feature of the 
unit is the use of oxygen to simulate pressure so that ignition curves 
(oxygen flow vs. temperature), roughly equivalent to P-T ignition dia- 
grams, may be obtained. In spite of the apparent witchcraft employed 
it is possible to evaluate fuel behavior in an engine by the use of certain 
parameters obtained from the ignition curve. 

The apparatus has been tested by determining the ignition curves for 
pure compounds, mixtures, and fuels containing additives. The results 
are compared with the critical compression ratios given in the literature. 
Assuming that the preignition region is important in determining the 
knock characteristics of a fuel the results indicate a reasonable correla- 
tion with engine performance. The instrument may therefore be of some 
value in practical fuel evaluation without actually making an engine 
test. The Jentzsch ignition tester has the advantages of fuel economy 
and simplicity. This work was supported by the Naval Bureau of Ord- 
nance, Contract NOrd 9756, as part of Project Bumblebee. 


16. Monomolecular Films. 
Anne Louise Davis, Honorable Mentien, National Science Talent 
Search; Wilson Memorial High School, Fishersville. 
17. A Study of Zine Compounds. 
Camden Ballard Picree, Honorable Mention, National Science 
Talent Search; Thomas Jefferson High School, Richmond. 
18. N-Aryl-N’-alkyloxamides. 
A. G. Richardson, J. Stanton Pierce and E. Emmet Reid; Uni- 
versity of Richmond. 


Primary aliphatic amines are identified by reaction with ethyl-N- 
aryloxamates to form crystalline N-aryl-N’-alkyloxamides. 
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19. Changes in the Beta-Glucosidase Activity of Sweet Almond Emul- 
sin by Adsorption Methods. 


Martha Jean Lowe and Helen Whidden; Randolph-Macon 
Woman’s College. 


Changes in the beta-glucosidase activity of sweet almond emulsin 
were effected by adsorption on charcoal, adsorption on Georgia bauxite, 
adsorption on charcoal and two subsequent tannin precipitations, and by 
ammonium sulfate precipitation. The charcoal and Georgia bauxite 
methods produced no appreciable changes, while the charcoal adsorp- 
tion followed by the first tannin precipitation produced a seven-fold 
increase in the activity, the second tannin precipitation gave a five-fold 
increase, and the ammonium sulfate precipitation produced a two-fold 
increase. The changes were followed by the determination of the rate 
of hydrolysis of the beta-glucoside salicin. Spectrophotometric curves 
were made for all preparations and were compared for different activi- 
ties of the emulsin, as well as for comparable curves of tyrosine and 
tryptophane, which had been qualitatively determined to be present in 
emulsin. The region of maximum absorption for all of these was 275-280 
millimicrons. 

The absorption of the emulsin preparations appeared to result from 
a combination of the absorption of the tyrosine and tryptophane. No ap- 
preciable change in the region of absorption of the emulsin was noticed 
for the different activities. A similar curve was obtained even after 
inactivation of the emulsin by heat. 


20. Reactions of Tris( hydroxymethyl] )aminomethane. 
J. Stanton Pieree, Carl D. Lunsford, Ralph W. Raiford, Jr., 
Julian Lee Rush and Douglas W. Wiley; University of Rich- 
mond. 


The polyfunctionality of tris (hydroxymethyl) aminomethane, 
(HOCH:);CNH:, (A), makes many reactions with it theoretically pos- 
sible but few practical. In a study under way, attempts are being made 
to find conditions for controlled reactions with one or more of the func- 
tional groups in (A). Acetals, oxazclidines, 1l-aza-3,7-dioxabicyclo 
_ ureas, thioureas and amides have been prepared from 
(A). 


21. The Preparation of Some Acetylenic Fatty Acids. 
J. Doyle Smith; Medical College of Virginia. 

The preparation of acetylenic fatty acids was begun in an effort to 
find compounds having bacteriostatic and fungistatic action. The 2- 
alkynoic acids were prepared by reacting the various sodium acetylides 
with solid carbon dioxide. Other acetylenic fatty acids were obtained 
by reacting the various sodium acetylides with alkyl dihalides to produce 
an acetylenic halide, which was then reacted with a sodium cyanide 
solution to give a nitrile. This nitrile was hydrolyzed to the desired 
acetylenic fatty acid. Other preparative methods were used in several 
instances. The position of the acetylenic linkage in the fatty acid mole- 
cule was found to affect physical and chemical properties. 

22. A Study of the Light Catalysed « Halogenation of 0 - Benzylbenzo- 
phenone. 
F. A. Vingiello and R. A. Kasey, Jr.; Virginia Polytechnic In- 
stitute. 


This paper describes the action of bromine and chlorine on o - ben- 
zylbenzophenone in the presence of sunlight. The bromination and chlo- 
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rination reactions have been carried out under various conditions. 
Although evidence has been obtained which indicates that halogenation 
takes place, the main prcduct we have isolated is 0 - dibenzoylbenzene. 

This paper also reports the preparation of two new p’ - substituted 
-o- dibenzoylbenzenes and two new p’ substituted -1,3- diphenyliso- 
benzofurans. The synthesis of the diketones was accomplished in five 
steps starting with o - chlorobenzaldehyde. The 1,3- diphenylisoben- 
zofurans were prepared from the corresponding diketones in iwe steps. 


23. The Synthesis of 9- Cyelohexylanthracene and its Purification by 
Chromatography. 


I. A. Vingiello and H. H. Hannabass'; Virginia Polytechnic In- 
stitute. 


This paper presents the work we have done in regard to the prepa- 
ration and identification of 9- cyclohezylanthracene. The synthesis has 
been carried out by means of two different series of reactions. The first 
method involves the Grignard reaction between cyclohexylmagnesium 
bromide and anthrone and the second involves the aromatic cyclodehy- 
dration of o - benzylcyclohexylphenone. The final product did not 
submit to purification by recrystallization but was successfully purified 
by chromatography to give an analytically pure sample. The chromato- 
graphic separation will be described in detail. 


24. The Synthesis of Some o’ and m’ Substituted Phenyl - 0 - Benzy! 
benzophenones and Some o’, m’ and p’ Substituted o - benzoyl- 
diphenylmethanes. 

F. A. Vingiello; Virginia Polytechnic Institute. 

This paper describes in detail the preparation and characterization 
of twenty-six new ketones. The complete experimental procedures are 
given. 

The theoretical significance of these compounds in elucidating the 
electronic mechanism of aromatic cyclodehydration is discussed fully. 


25. ‘The Synthesis of o - Benzylketones Having a Strongly Electro- 
negative Group Attached to the Carbonyl Group. 
F. A. Vingiello and G. J. Buese; Virginia Polytechnic Institute. 

In connection with the program of research being carried out in 
these laboratories on the mechanism of aromatic cyclodehydration, we 
were in need of o — benzylphenones which had a strongly electro- 
negative group attached to the carbonyl group. Two such ketones are 
o - benzylpheny! - n - heptafluoropropyl ketone and o - benzylphenyl- 
trichloromethyl ketone. We will discuss the work we have done on the 
synthesis of these two new ketones. 

We will also discuss a closely related problem we are working on 
which is the preparation of a cyclic analog of DDT. 

26. The Remodeling of the Chemistry Laboratories at Virginia Mili- 
tary Institute. 
L. German; Virginia Military Institute. 

In 1934, Maury-Prooke Hall which houses the chemistry department, 
was rebuilt, enlarged, and redesigned in modern fire-proof construction, 
only the outside walls of the original building being retained. 

However at this time all the old desks, troughs, sinks, and fittings 
were moved back into the remodelled building. 


1 Present address: Tennessee Eastman Corp., Kingsport, Tenn. 
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Since 1940, the laboratories have gradually been remodelled. It is 
the purpose of this paper and slides to portray what has been accom- 
plished. 


27. The Rate of Diffusion of Mercury Through Pyrex Tubing of 
Various Diameters. 
Richard M. Irby, Jr., annd William E. Trout, Jr.; University 
of Richmond. 


In the course of some work carried on by one of the authors at the 
University of Virginia on the adsorption of hydrogen on copper, it was 
observed that mercury diffused from a mercury cut-off through 0.6 mm. 
tubing onto the copper sample, thus poisoning the surface. In attempts 
to measure the rate at which the mercury diffused through the tubing, 
an indicator, palladous silicomolybdate on silica gel, developed by Dr. 
James W. Cole, was first used. Later, palladous sulfate on silica gel was 
tried. These did not, however, permit the study of the rates of diffusion. 
In recent experiments, the mercury that diffused through the tubes was 
condensed on the wall of a tube cooled with solid carbon dioxide and 
the mercury was dissolved in nitric acid, converted to the chloride, and 
the amount determined by a method proposed by W. Bernard King and 
F. E. Brown [Ind. Eng. Chem., Anal. Ed., 5, 168-71 (1933)]. Preliminary 
experiments using tubes of diameters 6 mm., 4 mm., 2 mm., and 1 mm. 
gave results that agreed fairly well with those predicted by Knudsen’s 
equation for molecular streaming. With some further work it is hoped 
that controlled poisoning of adsorbents can be studied. 


28. X-Ray Studies of Oxide Films on Copper Single Crystals. 
Kenneth R. Lawless; University of Virginia. 


Previous research at the University of Virginia has shown that 
different faces of a single crystal of copper oxidize at different rates. It 
is important to know ihe relations that exist between the structures of 
the oxide films on different faces and the rates of reaction. 

Studies have been made of thin oxide films formed on different 
crystal faces of copper single crystals. X-ray methods have been utilized 
to show the polycrystalline or monocrystalline nature of this film and 
the structural relationships existing between the oxide film and the 
substrate metal. Certain crystal faces with a high rate of oxidation have 
been found to have a film of polycrystalline cuprous oxide on them, 
either with a random or partial orientation. On faces with low oxida- 
tion rates, it has not been possible as yet to determine by X-ray methods 
whether the oxide film is monocrystalline or polycrystalline. After re- 
duction at 200°C, the slow (311) face has been found to be monocrystal- 
line whereas the fast (100) face has been found to be polycrystalline. 


29. The Use of Polarized Light for the Measurement of Film Thickness. 
Fred W. Young; University of Virginia. 


The accurate determination of the thickness of thin films in situ is 
most desirable in the study of reaction rates on metal surfaces. A 
method for the determination of the thickness of thin films utilizing the 
change in ellipticity of polarized light which is reflected from the react- 
ing surface was described. This method has the advantages of allowing 
continuous, nondestructive measurement of film thickness while the re- 
action is occurring. This procedure is capable of great accuracy; how- 
ever, the calculations are somewhat involved. This discussion included 
a brief exposition of the theory and a description of the techniques 
involved in the manipulation of the apparatus. 
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30. Some Electrochemical Properties of Copper Crystals. 
Lewis B. Johnson; University of Virginia. 

A definite potential difference is found between the cube, (100), 
face and the octahedral, (111), face of a copper crystal when immersed 
in a copper sulfate-sulfuric acid bath. The (111) face is anodic, in 
agreement with the etch pattern. The potential difference has been 
found to be almost 6 millivolts in air and about 1.5 millivolts in hydro- 
gen. The polarity of the faces can be reversed by controlling the atmos- 
phere about each. It is believed that these potential differences have 
a great bearing on corrosion and the varying activities shown by dif- 
ferent crystal faces. 

31. Certain Aspects of the Growth of Copper Crystals. 
John V. Catheart; University of Virginia. 

It has previously been shown that in reactions in which a single 
crystal of copper is used as a catalyst, the reaction rates vary consider- 
ably with crystal face. In light of this fact, it seemed desirable to look 
for methods by which small copper crystals in which only certain pre- 
determined crystal faces are exposed could be produced, the ultimate 
goal being the development of a very efficient catalyst. 

To this end various methods of producing copper crystals were in- 
vestigated, particular emphasis being placed on the formation of Cu by 
the gaseous phase reduction of Cu,Cl. with H:. It was found that copper 
produced in this manner shows random orientation when deposited on 
an amorphous substrate like glass but has a preferred orientation on 
oriented substrates such as mica or another copper single crystal. The 
depositions on the copper crystal, which is in the form of a sphere, are 
of particular interest since the sphere may be considered as a unit crys- 
tal, and a study of the depositions gives some insight into the mechanism 
of crystal growth itself. 


32. Migration of Copper Atoms Across the Surface of a Massive 
Single Crystal of Copper. 
G. Pedro Smith; University of Virginia. 

It has been found by workers at the University of Virginia that the 
surface atoms of a massive single crystal of copper are capable of 
migrating sufficient distances and in sufficient numbers to produce easily 
observable changes. Most striking of these changes is the polishing of a 
rough surface. lf a copper single crystal is roughened, for example, by 
etching in nitric acid, and then heated to 900-950°C. in hydrogen, the 
migration of copper atoms will smooth over the roughness leaving a 
smooth surface. Microscopic examination at 2000X will show no rough- 
ness on such a surface. Such experiments show a metal surface to be 
much more mobile than is generally believed. 

33. On-Track Research of Chemical Herbicides Applicable to Roadbed 
Weed Control for Southeastern Railroads. 
Jack P. Taylor and Frank C. Vilbrandt; Virginia Polytechnic 
Institute. 

The R. H. Bogle Company, Alexandria, Va., with the Department of 
Chemical Engineering at V.P.I., undertook a weed killer research pro- 
gram involving on-the-track tests at six widely scattered locations viz: 
at Palmetto, Fla., on the Seaboard Air Line, and at Valdosta, Ga., Marion 
Junction, Ala., Chattanooga, Tenn., Rock Hill, S. C., and The Plains, Va., 
all on the Southern. 

_Formulations were developed containing water, sodium chlorate, 
sodium pentachlorophenate, sodium trichloracetate, ammonium thiocya- 
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nate, ammate, polyborate, sodium arsenite, 2,4-dichlorophenoxyacetic 
acid, kerosene, and triethanolamine—oleic acid—-water emulsions and 
modification thereof. 

Three series of field tests—late spring, early summer, and late sum- 
mer were undertaken. Each plot was one quarter mile long and 20 feet 
wide. 

More than $25,000 was expended on this program; it involved ap- 
proximately 35,000 mi. of travel; tests on 453 one-quarter mile plots, 
each requiring immediate, one week and one month observations; 330 
soil samples were analyzed; with 1,359 still photographs and 6,000 ft. 
of color motion pictures of the research plots. 

Formulations based on sodium trichloracetate are the only effective 
herbicide for Bermuda grass; that sodium chlorate is an immediate 
killer for Johnson grass and much of the track vegetation; and that 
kerosene is only a temporary contact herbicide. 





34. The Distribution of Certain Chemical and Physical Properties in 
the Chesapeake Bay and its Tributaries during the Summer and 
Early Fall of 1949. 

Donald W. Pritchard, Wayne V. Burt, and Dayton E. Carritt; 
Chesapeake Bay Institute. 
The distribution of several physical and chemical properties in the 

Chesapeake Bay and its tributaries, as shown by analyses made during 

cruises in July, August, and October, are discussed. 


35. Reduction of Beta-Nitrostyrenes with Lithium Aluminum Hydride. 
F. A. Ramirez, M. Erne and Alfred Burger; University of Vir- 
ginia. 

Many important drugs and alkaloids are phenethylamine derivatives. 
Of the various methods available for the preparation of these compounds 
the most direct one involves the reduction of substituted beta-nitrosty- 
renes. Previous to the discovery of lithium aluminum hydride in 1947 
no simple laboratory procedure was available and convenient for the 
reduction of beta-nitrostyrene, although both catalytic and electrolytic 
methods had been extensively used. 

We are now reporting the reduction of various substituted beta- 
nitrostyrenes with lithium aluminum hydride to penethylamine deriva- 
tives. Examples include those with phenolic and halogen groups on the 
ring and alkyl chains. The yields ranged between 80 and 90%. 


36. Literature Survey of Journals in Virginia. 
R. B. Gillett, H. R. Anderson, and N. F. Murphy; Virginia 
Polytechnic Institute. 

In September 1948, a survey of journals of interest to chemists and 
chemical engineers engaged in research was instituted at Virginia Poly- 
technic Institute. This work was started by R. J. Golladay and a report 
was issued which covered the periodical literature available in the Blue 
Ridge section of the American Chemical Society. This survey has been 
extended to the entire state by R. B. Gillett and H. R. Anderson. In- 
cluded in this survey were all institutional and public libraries, and 
libraries of ali interested industrial plants. 

A questionnaire of 230 journals was prepared from published lists. 
One questionnaire was filled out for each library contacted. Where it 
seemed likely that considerable material would be located, a personal 
survey was made. 

The results of these investigations are being compiled into one 
report. Copies of this listing will be made available to all contributing 
libraries, and to the Virginia members of the American Chemical So- 
ciety, and other interested peysons. 
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Minutes of the Section of Education [6] 


Epwarp F. Overton, Chairman 


R. Craupe Granam, Secretary 
Francis G. Lanxrorp, Jr., Section Editor (1952) 


FRIDAY, MAY 12 — 9:30 A. M. — PARLOR K 


1. Announcements and Appointment of Committees. 
2. Mathematics and Science Offerings in Virginia’s Public Schools. 

a. The Mathematics Offering in Virginia High Schools. 

Francis G. Lankford, Jr. and Benjamin T. Cullen; Univer- 
sity of Virginia. 

A study was made by Mrs. Holmes Dumette of the offerings and 
enrollments in mathematics in Virginia accredited white high schools 
in the school year 1947-48. The two purposes of the study were: 

1. To determine the grade by grade offerings in mathematics 

in white and accredited high schools in Virginia, and 

2. To determine to what extent this offering is elected by 

high school pupils. 

Some of the findings were: 

(1) In the main, the high school mathematics program is still 

‘ composed of conventional sequential courses. 

(2) Programs in mathematics follow a rather consistent pat- 
tern from grade to grade among the schools. 

(3) There are few practical courses outside of General Mathe- 
matics. 

(4) The percentage of pupils taking mathematics in the late 
years of high school is very low. 

(5) While many texts are used, only a few are used widely. 
This indicates that there is a rather uniform content for 
mathematics courses for 1947-48. 

b. The Science Offering in Virginia High Schools. 

Perey H. Warren; Madison College. 

This paper deals with the science offerings and the science teach- 
ing combinations in Virginia high schools. It is not a comprehensive or 
exhaustive treatment of these topics, but is rather an element in a 
broader study which I hope to complete within the next year. 

The basic data for the paper was obtained from reports made by high 
schools to the State Department of Education in the fall of 1949. I am 
greatly indebted to the Office of Secondary Education for compiling 
and typing the raw data for me. 

The material is organized in seven sections. The first section deals 
with the schools included in the study, the second discusses the num- 
ber of schools offering each of the subjects in science, the third with 
the combinations of science subjects offered, the fourth with the dif- 
ferent teaching combinations of science subjects represented in Vir- 
ginia high schools and the number of teachers teaching each of the 
combinations, the fifth with the different teaching combinations, when 
both science and non-science subjects are included, the sixth with the 
number of class periods per day given to instruction in science sub- 
jects by teachers who teach one or more classes in science, and finally 
a few comments. 















nd 
ls 


oh- 
1a 
igh 
ing 


als 
im- 
rith 
lif- 
lir- 
the 
hen 
the 
ub- 
ally 








PROCEEDINGS 1949-1950 


3. Evaluation and Testing. 
a. The 1950 Edition of the Evaluative Criteria. 
William R. Smithey; University of Virginia. 

The six Regional Associations of Colleges and Secondary Schools in 
1933 cooperated in making an extensive study of secondary education 
known as the COOPERATIVE STUDY OF SECONDARY SCHOOL 
STANDARDS, the purpose of which was to discover effective evalua- 
tive criteria: (a) to determine the characteristics of a good secondary 
school, (b) to find practical means and methods to evaluate the effec- 
tiveness of a school in terms of its objectives, (c) to determine the 
means and processes by which a good secondary school develops into 
a better one, and (d) to locate ways in which regional associations can 
stimulate secondary schools to continuous growth. After seven years 
of extensive work and experimentation, the study brought forth the 
1940 Evaluative Criteria which was widely used throughout the United 
States. 

The 1950 edition of the Evaluative Criteria is now in the hands of 
the printer. The changes and progress made in secondary education 
during the decade following the 1940 edition have been used to revise 
this edition. The revision program included a careful review of re- 
search material in secondary education, critical examination of the 
1940 Evaluative Criteria, the development of revision materials, and 
submission of the various drafts of these materials to educators for 
criticism and tryout purposes. 


b. The Testing Program of the State Board of Education in 
Virginia. 
Alfred L. Wingo; State Department of Education. 


The testing program of Virginia’s State Board of Education is based 
upon the hypothesis that standardized tests properly administered, scor- 
ed, and interpreted can be used as an invaluable help in studying chil- 
dren. This use of standardized tests can lead to an improvement of 
instruction. 

Although using standardized tests to improve instruction is em- 
phasized in the Virginia Program, the results are so organized that 
they can be likewise used for survey purposes. 

The Program 

1. ‘Since 1947 the Iowa Silent Reading Test, Elementary Test, 

has been administered in the eighth grades in Virginia’s Schools. 

2. In cooperation with the Division of Research and Planning 

of the State Department of Education, from fifteen to twenty- 

five local divisions develop comprehensive local testing pro- 

grams. 

3. The American Council on Education Psychological Examina- 

tion, College Edition, is annually administered to all high school 

seniors in the State. 

4. A portion of the State’s funds for testing is used in the pro- 

motion of the State Board’s program for evaluating high schools 

through the use of the Evaluative Criteria, prepared by the 

Secondary School Standards. 

t. A Follow-up Study by Upper and Lower Quartile Groups of the 
1940 Graduates of John Marshall High School. 
Mrs. Elmira C. Maurice; Bainbridge Junior High School. 

A study was made to determine to what extent the program of- 

fered by John Marshall High School was adequate in meeting the 
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life-preparation needs for its students. Comparison was made of the 
attitudes, achievements and activities of the upper and lower quartile 
groups of the 1940 February and June graduating classes, ten years 
after they had completed their ,high school education. Information for 
the study was drawn from data dealing with the past and present 
status of the group in personal, academic, professional and business 
life; for their own opinions; from those of their employers and from 
the personnel of the schools which they have attended since gradua- 
tion. It is apparent from the study that their high school education has 
been of value in many areas in fitting these former students to become 
successful citizens, but it would seem that, with some reorganization 
and expansion, the program could have met the needs of the group 
to a greater extent. Three definite needs of the school at that time 
are indicated in the findings; (1) more flexibility in courses of study, 
(2) a broadened curriculum, and (3) an expanded guidance program. 
Modifications to fulfil these needs have been made since 1940. 


5. A Study of Certain School Leavers of Mount Pleasant School, 
Roanoke County, Virginia. 
Mrs. Rae Webb Scott, Mount Pleasant School. 


1. Problem. — The problem of this investigation is to study cer- 
tain pupils of Mount Pleasant School who did not thereafter enter 
high school, with special reference to the causes contributing to early 
termination of formal education and the observable results of such 
termination. The population chosen is that of pupils completing the 
school’s curriculum during the years from 1938 to 1947, inclusive. 

_ 11. Procedure. — The data in this study are to be collected by 
using a questionnaire and holding interviews. The instruments used 
will include items concerning experiences, attitudes and pressure lead- 
ing to termination; also, items relating to economic security, as well 
as vocational, personal and social adjustments. 

III. Treatment of Data. — The data will be examined and sum- 
marized using simple statistical techniques in an effort to find typical 
causes for termination of schooling, also typical results are exempli- 
fied in the present status of members of the subject population. 

IV. Purposes of Study. — It is believed that this study holds prom- 
ise of discovering important factors leading to termination of pupils’ 
education, that such discoveries will provide basis for strengthening the 
work of the Mount Pleasant School and other Virginia Schools of 
which it is typical; also that findings concerning present status have 
a similar salutory effect. 


6. Effects of Perceptual Training On Group IQ Test Scores of 
Elementary Pupils In Rural Ungraded Schools. 
Jack Boger, University of Virginia. 

Duplicated experiments were performed in white and Negro rural 
ungraded schools. One white experimental and one white control group 
constituted the first part of the study; one Negro experimental and 
one Negro control school made up the second part of the study. There 
were between 22 and 29 pupils in each group. All groups were given 
the Otis Quick-Sccring Mental Ability Test and the California Test of 
Mental Maturity at the beginning and end of the study. Control groups 
continued the regular school program. Experimental groups received 
daily training consisting of pictorial and geometric problems, jigsaw 
puzzles, and wood puzzles for a period of 78 consecutive days. 

The gains of both white and Negro experimental groups on the Cali- 
fornia Test were significant at the one per cent level of confidence. 
The gains of the Negro experimental group on the Otis Test were also 
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significant at the one per cent level of confidence; the gains of the 
white experimentai group were significant at the five per cent level 
of confidence. Non-language I.Q. gains on the California Test were 
significant at the one per cent level of confidence for both white and 
Negro experimental groups. 

The study suggested that training in visual perception may en- 
able rural pupils to react more efficiently in situations requiring per- 
ceptual discrimination and perceptual judgment. 


7. Motivation of the Science Student Through Research Projects. 
John Thornton Wood, Virginia Fisheries Laboratory. 


Science students are not motivated by the insatiable curiosity that 
stimulates the activities of scientists. They are driven on by the 
effects of positive emotional reactions experienced in the course of 
studying a science course, including the important influences of ‘“emo- 
tional contagion” of the instructor. Student interests are accentuated 
if the instructor is enthusiastically interested in the subject matter of 
the course, and in a similar way they are depressed if the instructor 
is disinterested. 

Richardson (1950) reports that “generally speaking the study of 
science — (in) secondary schools has been primarily the memorization 
of content” and that the laboratories are being used to recheck known 
facts through the repetition of familiar experiments. This approach to 
the subject matter frequently results in boredom of the teacher, an 
attitude promptly reflected by students finding the course “hard.” Im- 
proved teaching methods can improve the situation if the teacher’s 
attitude is not the primary interest block. 

Teacher and student interest is assured if the teacher plans a basic 
research undertaking suitable for class participation to be undertaken 
during the first few weeks of a course. é 

The auther presents, for discussion, a selected group of cases in 
which he has applied this method. 


8. Determining Reading Difficulty of Experiment Station Bulletins. 
Alonzo M. Myster, Virginia State College. 

This paper reports a technique for predicting the difficulty of agri- 
cultural experiment station bulletins from counts of certain structural 
elements. A work sheet, based upon the prediction function, is pre- 
sented in a form that estimates of difficulty may be accurately made 
by persons with no knowledge of statistics. It is believed that this 
scheme should have usefulness in situations where it is desired to 
obtain estimates of the reading difficulty pupils will encounter when 
reading is done for purposes of their class work. 


9. The Evolving Philosophy of the Junior College With Certain 
Implications For Higher Education In Virginia. 
L. X. Magnifico, Richmond Professional Institute. 

After several years of study, research, and practical experience in 
the junior and community college field, this writer is inclined to con- 
clude that, except in several remote areas, junior college adminis- 
trators and teachers are not actually in accord with educational scien- 
tists and theorists. 

Unless the junior college, especially the public junior college, actu- 
ally adopts and practices a philosophy of education which has as its 
chief tenet assisting youth toward making the transition from later 
adolescence to adulthood, a chaotic era may be envisioned in the fu- 
ture history of the American junior college, particularly if the decline 
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of the largely government-subsidized thirst for higher education causes 
many senior colleges and universities to use their greater prestige in 
drawing the majority of the thirteenth and fourteenth grade students 
back to them, whether those students are fitted for higher education or 
not. 

The scope of the junior college is a broad one. Junior colleges or 
community colleges should direct their efforts particularly to the needs 
of the later adolescents. The junior college should be neither a prepara- 
tory school for senior colleges nor a trade school. The primary em- 
phasis should fall upon helping youth make the important transition 
from later adolescence to adulthood. 


10. Some Reasons Why Students In Colleges and Universities Fail. 
A. W. Hurd, Medical College of Virginia. 


For nearly two years, we have been engaged in the Bureau of 
Educational Research and Service at the Medical College of Virginia, 
in studies of students in the medical school, in order to evaluate the 
factors which make for student success or failure. These studies have 
led us to the conclusion that the student success and failure are func- 
tions of the curriculum, the methods of instruction, the materials and 
facilities available, and instructor efficiency; as truly as it is of moti- 
vations, activities, health, intelligence, aptitudes, and other factors re- 
siding in the student himself. 


Our studies include all of these various factors. So far we have 
a considerable accumulation of data on (a) reading ability, (b) apti- 
tude test scores, (c) instructor’s grades, (d) occupations of fathers of 
students, (e) communities from which students come, (f) colleges at- 


credits received, (i) veterans and non-veterans, (j) married or single 
status, (k) intelligence ratings, (1) adjustment and personality ratings, 
(m) case studies, (n) interview charts, (0) new comprehensive tests, 
(p) prediction of success, (q) progress from year to year, (r) local en- 
trance tests, and the like, for students in all four years of college. 


11. A Comparison of the Actual Distribution of 1946-47 State Funds 
for Public Schools, with a Distribution Based on a Formula In- 
volving Ability, Effort, and Need. 

John L. Lancaster, University of Virginia 


When that portion of the 1946-47 State funds for public schools 
not appropriated for special purposes is distributed by formula No. 1, 
the average amount received by the counties per pupil in A. D. A. is 
increased from $53.17 as under the present law, to $59.84, while the 
average for the cities is decreased from $40.12 to $19.16. Not all coun- 
ties would receive larger amounts. Twenty counties and twenty-three 
cities would receive less. 

If the distribution were made under formula No. 2, the average 
received per pupils in A. D. A. by the counties would be $59.24; and 
by the cities, $21.07. In this case 25 counties and 23 cities would receive 
smaller amounts. In 44 counties and four cities, the increase or de- 
crease was less than 20 per cent, while in five counties and 13 cities, 
the proportionate change was 50 per cent or more. 

Business Meeting. 

The program of the Section was carried out as published. 

The annual business meeting of the Section was called to order by 
Edward B. Overton, at 4:00 p. m. in Parlor “E” of Hotel Roanoke. 
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The Committee on nominations, composed of John L. Lancaster, 
W. R. Smithey and A. L. Wingo, presented the following report: 


“Your Committee makes the following nominations: 


R. Claude Graham, Chairman 

Z. T. Kyle, Secretary 

Francis G. Lankford, Jr., Education Editor of the Virginia 
Journal of Science.” 


On motion, the nominations were closed and the report of the nom- 
inating Committee was adopted by unanimous vote. 


A list of the persons attending the 1950 program of the Education 
Section is attached to the file copy of the minutes. 
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Minutes of the Section of Engineering [7 | 


Netson F. Murpuy, Chairman 
R. E. L. Gitpea, Secretar) 
Netson F. Murpny, Section Editor (1953) 


FRIDAY, MAY 12 — 9:15 A. M. ann SATURDAY, MAY 13 — 
WRITING ROOM 


1. A Study of Structural Southern Pine. 

Oscar Jennings Blake, Virginia Polytechnic Institute. 

_ A shipment of 5,591 board feet of dense select structural southern 
pine, graded and inspected to conform to standard grading rules for 
southern pine lumber, was carefully investigated in order to determine 
(1) whether the lumber is within grade limitations, (2) what are the 
variations in and ranges of its physical and mechanical properties, and 
(3) whether it fulfills anticipations of design specifications. 

Within its limitations, the study indicates that the investigated lum- 
ber fulfills the expectations of the National Design Specification despite 
the fact that some of the planks are found below grade according to 
the standard grading rules. Hence, those recommendations of the Na- 
tional Design Specification subjected to investigation are substantiated 
by laboratory test data on a commercially stress-graded shipment of 
southern pine lumber. 

2. Wood Box Columns. 

Bertram Y. Kinzey, Jr., Virginia Polytechnic Institute. 

Box wood columns, defined as those having rectangular, hollow 
cross-section have not been used in engineered timber structures. No 
satisfactory design formulas have been established which are based 
on both theoretical and experimental investigations. 

Tests were conducted on 102 columns of dense select structural grade 
southern yellow pine in order to determine their load-carrying capaci- 
ties. 

Test results were compared with load-carrying capacities determined 
by an analytical design procedure suggested by F. Wille. Ultimate test 
loads ranged from 11 to 36 percent lower than values according to 
Wille’s formulas. In developing his formulas Wille did not give satis- 
faction to certain influences of the non-uniform cross-section on col- 
umn strength. Therefore, his method is unsafe for designing wood box 
columns. 


3. Introducing a New Improved Nail. 
E. George Stern, Virginia Polytechnic Institute. 

A new general-purpose fastener for wood is introduced. This 
spirally grooved Screw-Thread Stronghold nail combines the desirable 
features of both spirally grooved Screwtite and annularly grooved 
Stronghold nails, thus should be of considerable benefit to all nail users. 

4. Determination of the Torsional Stress Concentration in the Fillets 
of Factor Hollow Stepped Shafts. 
E. W. Tobin and W. R. Pierce, Virginia Polytechnic Insti- 
tute. 


The determination of the torsional stress concentration factor in 
fillets of hollow stepped shafts was investigated both experimentally 
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and analytically. Bonded electric resistance strain gages were used on 
an aluminum shaft for the experimental analysis. Strains in two fillet 
radii with four ratios of inner to outer diameters were investigated. 

The problem is now being investigated analytically by the Relaxa- 
tion technique developed by Sir Richard V. Southwell. This problem 
involves the solution of a second order, partial differential equation in 
finite difference form. The same dimensionless ratios used in the ex- 
perimental phase are being used in this investigation in order to com- 
pare results. 


5. Stresses Around a Loaded Hole in a Quarter Infinite Plate. 
W. E. Brunschwyler and ID. H. Pletta, Interstate [quip- 
ment Co. and Virginia Polytechnic Institute. 

Marginal stresses around a circular hole on the axis of symmetry 
of a quarter infinite plate were investigated photoelastically. A load 
was applied to the edge of the hole by means of a slightly smaller disc 
of the same physical properties as the plate. Five ratios of marginal 
width to hole diameter were investigated. Stress concentration factors 
around the hole, in terms of the load divided by the area of the hole, 
varied from 1.25 to 4.10 for shear, 1.5 to 3.7 for tension and 2.1 to 5.1 
for compression for marginal width to hole diameter ratios of 1.5 to 
0.98 respectively. 


6. New Method of Designing Shrinkfit Cylinders. 
A, P. Carpenito and V. G. Szebehely, Virginia Polytechnic 
Institute. 


The determination of the dimensions of shrinkfit cylinders for 
given physical constants is mostly a trial and error process and several 
solutions can be established which satisfy the maximum allowable 
stress requirements. In cases, however, where besides safety, also the 
weight of the construction must be kept within reasonable limits, this 
rule of thumb cannot be accepted. In the paper, a rather involved 
analysis is presented and is put in a final useful form by means of 
nomograms, 

7. Observations on Orifice Plate Stresses at Pressures Excess of 

20.000 P. S. I. 

B. A. Niemeier, Experiment Incorporated. 

__Experimental results obtained during injection of fluids through 
orifices of varying diameters, under pressures of 20,000 to 30,000 psi 
are reviewed on the basis of flat plate stress theory. Investigations in- 
cluding .150 to .440 inches orifice diameters were conducted during the 
course of this work. Stress analyses of members which did and did 
not fail have been made in an attempt to correlate the results ob- 
tained.. A partial agreement between the observed effects and those 
to be anticipated on the basis of the above theory was obtained. 

8. Two Examples of Prestressed Concrete Construction in France. 

P. L. Melville, University of Virginia. 

Prestressed concrete construction is attracting the attention of 
American engineers. Countries of Western Europe and France in par- 
ticular have used prestressing in building some remarkable and bold 
concrete structures. This paper describes two typical examples of such 
construction which were visited by the author during the summer of 
1949. The first one is the concrete runway of Orly Airport. It is only 
6 1-3 in. thick and has performed very well under heavy traffic and 
high loads of modern international air transportation. The second one 


















































eee mM eeee as 


372 The VircGInta ACADEMY of SCIENCE 


is the highway bridge near Grenoble. The spans are some 180 ft. long 
and made of precast prestressed “I” beams. The most encouraging re- 
sults obtained warrant a close study of this economical and efficient 
method of designing concrete structures. 


9. Corrosion Protection of Thin Precast Concrete Sections. 


E. F. Massie, Montague and Betts; D. H. Pletta and H. §, 
Robins, Virginia Polytechnic Institute. 

A new electrical resistance technique for measuring the rate of 
corrosion of steel reinforcing is described in this paper. The method 
employs a thin ribbon 0.008” x 0.25” as the resistance element em- 
bedded in 6” x 12” thin panels, and Kelvin bridge sensitive to 0.0001 
ohm. The data plotted in dimensionless parameter form enable the 
half life of concrete to be determined at a comparatively early age. 
The term half life is defined as the time required for the cross- 
sectional area of the reinforcing to decrease by one-half its original 
value due to corrosion. Six mixes, three water-cement ratios, four ex- 
posure conditions and three depths of cover were examined. 


10. Aerodynamic Stability of Oscillating Bridges. 
J. B. Eades and C. E, Spruill, Virginia Polytechnic Insti- 
tute and Grumman Aircraft Co. 


This project was undertaken to investigate the aerodynamic charac- 
teristics of bridge section due to dynamic wind action. The initial tests 
were made on static models to obtain the aerodynamic characteristics 
of various sections as a predictable means of estimating stability. How- 
ever, static tests alone are not sufficient to give conclusive evidence 
of.complete aerodynamic actions, hence the necessity of investigating 
oscillating models for torsional stability is seen. 

In the investigation, the torsional stability of various section types 
was determined by use of power measurements required to oscillate the 
models at a constant speed in increasing wind velocities. By proper 
interpretation of these power requirements the torsional response was 
noted and the stability determined. 

Much of the work was done to validate the theory developed for 
oscillating bridges and to provide the necessary aerodynamic constants 
for the equations of motion, Approximate analysis is predictable by 
static tests, but complete dynamic action is required to provide full 
analysis. 

11. A Demonstration Slide Rule. 
Carroll Edward Smith, Honorable Mention, National Science 
Talent Search; Huntington High School, Newport 
News. 
12. Treatment of French Plastic Mass. 
Claire June Millhiser, Honorable Mention, National Science 
Talent Search; Thomas Jefferson High School, Rich- 
mond. 
13. Flow Problems of Variable Viscosity. 
V. G. Szebehely, Virginia Polytechnic Institute. 

Presentation of the generalized Navier-Stokes equations for the 

case when the viscosity is variable. Using tensorial notation, the phy- 


sical effect of the terms involved are shown. Suggestions are made re- 
garding the solution of classical problems involving constant viscosity. 
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A method of attack for operation of cases involving variable viscosity 

has not as yet been presented. Duhem’s and Truesdell’s methods are 

presented and criticized. Important practical cases are given where the 

viscosity can not be considered constant. 

14. Investigation of the Cooling Characteristics of Rotating Liquids. 
Stanislaw S. Wulec; Interstate Equipment Co. 

This paper, analyzing the internal water-cooling of gas turbines, 
represents as M. S. thesis in Applied Mechanics supervised by Dr. V. G. 
Szebehely. The density differences due to heating of the water in 
the blade and drum, combined with the very large force field associated 
with the centrifugal force caused by the rotation of water, sets up 
strong convection currents, which resulted in a very efficient heat 
transfer. Using Prandtl’s analogy between heat transfer and fluid fric- 
tion as the first approximation to the problem, the coefficient of heat 
transfer is derived and one dimensional temperature distribution along 
the hypothetical blade is computed. 


15. Correlation of Maximum Hert Flux with Critical Driving Force 
from a Horizontal Copper Surface to the Systems Ethanol-Water 
and Ethylene Glycol-Water. 

F. W. Bull and R. V. Davis; Virginia Polytechnic Institute. 

Heat transfer data were obtained for the systems ethanolwater and 
ethylene glycol-water, boiling at 715 mm. of pressure from a horizontal 
copper surface. The concentrations of ethanol and ethylene glycol were 
varied with 10 per cent increments of water from 0 to 100 per cent and 
the heat fiux-driving force relationship determined for each concentra- 
tion. A critical driving force and maximum heat flux were determined 
from the heat flux-driving curve for each concentration. Heat control 
problems were encountered and techniques developed to standardize the 
procedure and to insure satisfactory reproducibility. 

The heat flux-drivings force relationships for the nucleate boilings 
range were compared with published data for horizontal metal surfaces. 
A correlation of maximum heat flux and critical driving force was made 
in the form of a nomograph. 


16. Effects of the More Common Physical Constants, in Oil-Gas Sys- 
tems, on the Solubility Properties of Oils. 
Floyd H. Fish, Jr.; Virginia Polytechnic Institute. 

The aim of the investigations at V.P.I. has been to establish a simple 
method of predicting the “half life” time of evolution and of solution of 
a gas in an oil, based only on the standard petroleum tests — density, 
viscosity, etc. — which the ordinary testing laboratory is equipped to 
carry out. Such a method is desirable in certain design problems 
wherein cavitation and foaming are important considerations. 

17. Corrosion of Metals by Glycerine Solutions. 
T. F. Lynch and N. F. Murphy; Virginia Polytechnic Institute. 

The corrosion of steel, cast iron, aluminum and copper in aerated 
glycerine solutions will be discussed. The effect of temperature, concen- 
tration and aeration on the corrosion rate has been determined. 

18. Inhibitors for Corrosion of Copper in Phosphoric Acid. 
H. D. Decker and N. F. Murphy; Virginia Polytechnic Institute. 

The inhibition of corrosion of copper in 5% aerated phosphoric acid 
at 25°C. by diethanol amine, monoethanol amine, monoisopropanol 
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amine, and triethanol amine will be discussed. Cyanoacetic acid and 
ammonium phosphate accelerate corrosion. Potassium and sodium chro- 
mate and dichromate are also good inhibitors. 


19. Effect of Sodium Nitrate on Corrosion Rate of Steel in Five per 
cent Phosphoric Acid. 
R. H. Shackelford and N. F. Murphy; Virginia Polytechnic In- 
stitute. 
The effect of sodium nitrate on the rate of corrosion of steel in 5 per 
cent, aerated phosphoric acid at 25°C. will be reported. The range of 


concentration of sodium nitrate studied was from zero to 28 gms. per 
liter. 


20. New Chemical Engineering Facilities for the University of Virginia. 
Robert M. Hubbard; University of Virginia. 
The new chemical engineering laboratory building and its facilities 


are described. Slides show floor plans and architectural views. Facilities 
and distinctive features of the building are described. 
21. Development of Ultrasonics Program at V.P.I. 

Dudley Thompson; Virginia Polytechnic Institute. 

The application of the phenomenon of ultrasonics to problems in the 
field of chemical engineering is being developed at the Virginia Poly- 
technic Institute. Five separate lines of activity are being pursued: 
(1) construction of ultrasonic generators, (2) design and construction 
of accessory equipment, (3) investigation of effects caused by ultra- 
sonics, (4) contribution to the literature on ultrasonics, and (5) partici- 


pation in the national program cf the American Institute of Chemical 
Engineers. 


22. Patterns of Chemurgic Industries Applicable to the Virginia Econ- 
omy. 


R. J. Golladay, C. S. Martin, R. L. Havens and Frank C. Vil- 
brandt; Virginia Polytechnic Institute. 

The patterns for the development of farm crop industries in Virginia, 
involving the utilization of farm laborers during the time of the year 
when their services are not required on the farms, were set up for white 
potatoes, soybeans, and peanuts. These patterns should be of assistance 
to the farm economy in areas of the state, where increase in wealth and 
standards of living are desired and necessary. 


Location of the crop industry plants for each crop were evaluated 
according to raw materials availability, highway and rail transportation 
for raw materials and marketing of products, and water supply, quality, 
resources and reserves in various localities. Crop economics, yields per 
acre, effect of farm practices, costs of growing each crop, soil surveys, 
soil types in different localities, climatic considerations, such as tempera- 
ture, rainfall and weather, labor requirements to raise and process the 
crops were also evaluated in their relation to the specific crops. 

Factors of design for various processing stages were made and cost 
estimations were calculated for the establishment of each crop industry, 
utilizing 50% of the cultivated area within a radius of 20 miles. 


23. Nomograph fer Solubility Isotherms for the System: Sodium Sul- 
fate-Ethylene Glycol-Water. 
J. D. Phillips and D. S. Davis; Virginia Polytechnic Institute. 
Predicated on the work of Vener and Thompson (Ind. Eng. Chem., 
41: 2242 (1949), data that deal with the solubility isotherms for the sys- 
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tem: sodium sulfate, ethylene glycol-water have been correlated by 
means of the equation 

logt=a+bC 
where t = temperature, °C. 

C = concentration of sodium sulface in the saturated solution, 
weight per cent; and “a” and “b” depend on the weight percentage of 
thylene glycol in the solvent. 

Convenient and accurate solution of the equation is effected by 
means of the two line coordinate charts, one for 0 to 17 per cent sodium 
sulfate, 25° to 90° C. and 32 to 99 per cent glycol, and the other one for 
17 to 33 per cent sodium sulfate, 35° to 90° C., and 0 to 32 per cent glycol. 


24. Generalized Relations for Countercurrent Extraction with Constant 

Underflow. 

Robert M. Hubbard and Carey C. Morgan; University of Vir- 
ginia. 

By simple material balances, relations are developed to express the 
concentration of solution in any stage in a countercurrent extraction 
system, assuming that equilibrium is reached in every stage and that 
the ratio of solvent in underflow to solvent in overflow is constant for 
all stages except the first. Generalized relations for any number of 
stages are presented, and their use is illustrated by examples. 


25. The Effect of a Wetting Agent (Sodium Lauryl Sulfate) on the 
Efficiency of the Fractional Liquid Extraction of Ethanol and Isi- 
propanol with Benzene and Water. 


J. O. Gonzalez, Jr... G. L. Patram, W. R. Akers, and Fred W. 
Bull; Virginia Polytechnic Institute. 

The process of fractional liquid-liquid extraction offers certain theo- 
retical advantages over simple liquid-liquid extraction. An extraction 
column was constructed of pyrex pipe, 36 inches long by 4 inches inside 
diameter. Flow rates of each of the solvents were varied, the rate of 
introduction of feed, the temperature, and the size of the droplets of the 
dispersed phase were held constant. Samples of the product streams 
were taken at half hour intervals thereafter until three samples had 
been obtained. Close agreement of the analysis of these samples indi- 
cated steady-state conditions had been reached. 


Some difficulty was encountered in devising a scheme to analyze the 
four component solutions resulting from extraction. Chemical analysis 
was ruled out and the final procedure used involved the measurement of 
two of the physical properties of the multicomponent solutions. For this 
purpose an analysis diagram relating the viscosity and refractive index 
of the anhydrouse system ethanol-isopropanol-benzene to its composition 
was constructed. 

Data were collected and evaluated which show that the efficiency of 
the extraction process may be varied to some extent by the addition of 
a wetting agent to one of the two phases present, thereby decreasing 
the interfacial tension between these two phases. 


26. Capacity of Vertical Pipes Carrying Liquid in Countercurrent Flow. 
Robert Thomson, Henry P. Voznick, and O. L. Updike, Jr.; 
University of Virginia. 

Pressure drop and flooding velocities are being studied for the up- 
ward flow of gases countercurrent to a liquid film inside circular tubes. 
Two approaches have been taken, one depending on consideration of the 
frictional forces and velecity gradients within the film thickness for the 










376 The VIRGINIA ACADEMY of SCIENCE 


turbulently flowing liquid. This measurement has been carried out by 
several methods. The most satisfactory procedure has been trapping the 
film in the tube and measuring its volume. The dimensional analysis 
approach, though not too productive, has given an indication that surface 
tension has little effect on tube capacity. Modification of top and bottom 
ends of the tube to smooth the intake and discharge of liquid has in- 
creased tube capacity substantially by eliminating flooding at these 
points. ; 
27. Calibration of a Five Inch Centrifugal Molecular Still. 

G. J. Lombardi and F. W. Bull; Virginia Polytechnic Institute. 


Distillations were performed on the experimental five inch centri- 
fugal molecular still, and data were obtained for determining the elimi- 
nation maxima of lauric, myristic, palmitic, and stearic acids. The effect 
of increasing chain length of the elimination maximum as determined 
by the experiment was compared with published information. 

28. The Determination of the Extent of Thermal Cracking in a Bench 
Seale Fixed Bed Vertical Catalytic Cracking Unit. 
T. M. Beamon and Fred W. Bull; Virginia Polytechnic Institute. 

Data was obtained for the cracking of a light East Texas gas oil, 
thermally and catalytically, in a fixed bed, vertically mounted, one hun- 
dred milliliter capacity catalyst activity test unit. The unit was oper- 
ated with an unpacked reactor, and then packed with cracked quartz, 
“Sovebeads,” and Houdry catalysts 36D2-24Z and 36D2-25Z, at atmos- 
pheric pressure, 900 degrees fahrenheit, and a feed rate of 1.5 volumes of 
feed per volume of catalyst per hour. Standard procedures of catalyst 
regeneration and products analysis were used. 

he amount of cracking taking place over and above that caused 
by ‘the catalyst was reported as thermal cracking. This thermal crack- 
ing was determined in an attempt to correlate the reported catalyst 
activities by the Houdry CAT “A” activity test and of the catalyst 
activities obtained using this unit. 


29. Heat Transfer to on Externally Heated, Fluidized Bed of a Com- 
mercial Bead Type Cracking Catalyst. 


@riteeweeaee 


see - = 
Beater ne 


ate aarre 


H. C. Breckon and Fred W. Bull; Virginia Polytechnic Institute. 

In this investigation the heat transfer characteristics of a fluidized 
system were studied. The purpose was to evaluate the effect of super- 
: ficial air velocity and temperature driving force on the local individual 
coefficient of heat transfer between a fluidized bed of “Sovabeads” and 
the inner surface of the externally heated, fluidized column, utilizing 
dry air at approximately 70°F. 

Data was obtained under equilibrium conditions for several air 
velocities and bed wall temperatures and the local individual coefficients 
of heat transfer were calculated for each set of conditions. Plots were 
made showing effect of air velocity at constant wall temperature and 
effect of wall temperature at constant air velocity on the local individual 
coefficients of heat transfer. A temperature traverse of the bed during 
each run showed the effect of these two variables on the horizontal and 
vrtical bed temperature gradients. 


30. Pilot Plant Distillation of Sea Water. 
J. D. Cullen, D. C. Spence, J. T. Walmsley, and F. C. Vilbrandt; 
Virginia Polytechnic Institute. 
“lampel of Armour Research Foundation developed a process where- 
by sea water is heated under pressure for a definite period of time, and 


then released to atmospheric pressure with aeration. This treatment 
removes the carbon dioxide evolved from the decomposition of carbon- 
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ates and bicarbonates and precipitates magnesium hydroxide. The pre- 
cipitate is filtered out and the water neutralized by acidification. 

A pilot plant for testing the above processing was constructed by 
the Coast Guard and the U. S. Navy at Fort Story, Va., and tests were 
made to determine the effectiveness of the process in preventing scale 
formation in sea water evaporators. 

Results of the tests conducted on the equipment showed that de- 
carbonation alone, and decarbonation and filtration of sea water in- 
creased, rather than decreased, scale formation. However, results from 
the use of the complete treatment process, decarbonation, filtration, and 
acidification, showed that, when compared to evaporators operated on 
unprocessed sea water, a reduction of more than 90 per cent in the 
quantity of scale formed was achieved. 


31. Hypersorption Process for the Vapor-Phase Separation of Carbon 
Disulfide and Hydrogen Sulfide. 
L. A. Caplan and Fred W. Bull; Virginia Polytechnic Institute. 

Data were obtained for the vapor-phase separation of carbon disu- 
fide from hydrogen sulfide in a laboratory-scale hypersorption unit, 
operated at 15 pounds per square inch, absolute pressure, using Sova 
beads as the adsorbent. The feed vapor, approximately two to one mol 
ratio of hydrogen sulfide to carbon disulfide, entered the unit at 60°F. 
The adsorbent was reactivated in a heat exchanger using saturated steam 
at 30 pounds per square inch, absolute pressure; and then cooled in a 
heat exchanger using water at 60° F. Feed rates and adsorbent recycle 
rates were varied in an effort to determine the optimum operating con- 
ditions for the unit 

Correlation was attempted of the effects of varying feed rates and 
adsorbent recycle rates on the vapor separation. 


32. <A Variable Filter for Use with Doppler Radar Systems. 
H. L. Beazell, Jr. and L. R. Quarles; University of Virginia. 

A constant bandwidth bandpass filter has been developed that will 
automatically track the changing output frequency of a doppler radar 
velocimeter. Such a filter increases the range of the doppler system by 
improving the effective sensitivity of the receiver, and eliminates inter- 
fering frequencies from appearing on the recorded output. 


33. Analogy Between Subsonic Compressible Fluid Mechanics and the 
Special Theory of Relativity. 
R. W. Truitt and V. G. Szebehely; North Carolina State College 
and Virginia Polytechnic Institute. 


One of the major problems in subsonic compressible flow is the 
reliable prediction of the pressure distribution over the surface of a 
body. This paper applies one of the results of the so-called Sound- 
Space Theory to this problem. The ability of this new theory to predict 
the pressure distribution with greater accuracy and simplicity than other 
existing methods is demonstrated by comparative plots against experi- 
mental data. In particular, the results of the Sound-Space Theory show 
a higher degree of accuracy in predicting the pressure distribution over 
the nose of the airfoil and especially over the entire lower surface. A 
step-by-step procedure for calculating the desired pressure distribution 
from low-speed experimental data is given along with an explanation 
of what constitutes low-speed data. The Sound-Space method of pre- 
dicting pressure distributions is not valid over a surface where the local 
mach number is unity. 
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Minutes of the Section of Geology [8] 
Tirron E. SHELBURNE, Chairman 
Cuarues E. Sears, Jr., Vice-Chairman 
Witiiam M. McGI 1, Secretary 
Byron N. Cooper, Section Editor (1953) 
FRIDAY, MAY 12 — 9:00 A. M. — PARLOR F 


The Section of Geology met in Parlor F of the Hotel Roanoke on 
Friday, May 12, 1950. T'wo sessions were held: one from 9:00 a. m. to 
12:30 noon, and the other from 2:10 to 4:30 p.m. Due to the unavoid- 
able absence of Tilton E. Shelburne, Charles E. Sears, the vice-chairman, 
presided at both meetings. Despite the limited seating capacity and 
other discomforts of the room in which the meeting was held, 73 people 
attended the two sessions. Discussion of each paper added to the 
interest and success of the meeting. The following papers were pre- 
sented: 


1. Some Plans and Projects of the Virginia Geological Survey.’ 


William M. McGill; Virginia Geological Survey. 


An outline of the present and projected status, in personnel and 
projects, of the Virginia Geological Survey, with a brief discussion 0: 
plans for both (1) State and (2) cooperative investigations, and needs 
of the Survey to perform in an efficient and effective manner the duties 
and functions assigned that agency, and which it desires to perform. 


2. Mineralogical Studies of the Sediments of Hardware River, Albe- 
marle and Fluvanna Counties, Virginia. 


P. E. Forkgen, W. H. Hunt and R. R. McDonald; Washington 
and Lee University. (Presented by R. R. McDonald.) (Intro- 
duced by M. H. Stow.) 


The purpose of this study was to determine if a correlation might 
be established between the Hardware River sediments and the bedrock 
of the area drained by this stream. The Hardware River, one of the 
minor tributaries tc the James River in the western Piedmont, crosses 
metamorphic gneisses, schists, slates and quartzites, an igneous volcanic 
formation and a minor Triassic sedimentary group. The following min- 
erals were found: zircon, magnetite, ilmenite, leucoxene, hornblende, 
actinolite, epidote, muscovite, biotite, garnet, hypersthene, tourmaline, 
staurolite, rutile and chlorite. While certain trends are noted in the 
mineralogical composition of the stream samples and may justify a par- 
tial correlation between the sediments and the parent rock, it is difficult 
to establish a complete correlation because there do not appear to be 
sufficient differences between the mineral suites of several of the bed- 
rock formations to reflect perceptible trends in the occurrence of min- 
erals in the alluvial samples. 


1 Published with the permission of the State Geologist of Virginia. 
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3. Mineralogical Studies of the Sediments of Partridge Run, Amherst 


County, Virginia. 


C. C. Humphries, R. W. Hynson and R. E. Whitson; Washing- 
and Lee University. (Presented by R. W. Hynson.) (Intro- 


duced by M. H. Stow.) 


Fourteen samples of stream sand were collected from Partridge Run 
and its tributaries about eight miles each of Lynchburg. These samples 
represent sediment derived from each rock type across which the streams 
flow. The main stream flows in a southeasterly direction and joins the 
James River at Stapleton Station. Pre-Cambrian gneisses, schists, soap- 
stone, greenstone flows, marble, quartzite, and one diabase dike of Trias- 
sic age near the mouth of the stream, comprise the bedrock of the area 
drained by the streams under consideration. The spot samples were 
prepared for microscopic study by the standard procedure of sedimen- 
oO tary petrography. 


From the metamorphic and igneous bedrock the following heavy 


‘. minerals were derived: zircon, rutile, ilmenite, magnetite, leucoxene, 
d muscovite, amphiboles, epidote, garnet, tourmaline, biotite, kyanite, oli- 
e€ vine, staurolite, and chlorite. 

e 


The study of the sands of Partridge Run and its tributaries demon- 
Pe strates that recent stream sands reflect the petrography of the prove- 
nance from which the sediment is derived. 

t. The Geology and Petrography of Metapyroxenites in Virginia.’ 
d Arthur A. Pegau; Virginia Geological Survey. 


An understanding of the geology and petrography of the rock type 


s known as metapyroxenite should be very helpful in a better comprehen- 

S sion of the commercial varieties known as soapstone (Alberene stone) 
and Virginia Greenstone. 

5 The name “metapyroxenite” means metomorphosed pyroxenite. 
Pyroxenite, in turn, is the general term applied to those coarse-grained 

= igneous rocks composed of varying species and proportions of pyroxenes, 


amphiboles and biotite. These are all dark-colored, femic or mafic min- 
)- erals. Pyroxenites contain little or no quartz and feldspar (salic or 
felsic minerals). When olivine is present the rock is known as perido- 
tite, and its metamorphic equivalent, metaperiodotite. Metapyroxenite 


it accurs as dikes (tabular igneous bodies) that have lengths ranging from 
k 100 feet to 10 or more miles and widths of 10 to 2,500 feet. Metapyro- 
e xenite occurs in practically all of the counties in the Piedmont province 
>S of the State in areas underlain by metamorphic rocks such as schists 
ic and gneisses. 

i= 

e, _Metapyroxenite is a medium-grained, apple-green to dark-green, 
O, schistose rock, which often has a mottled appearance, resulting from 
e partially weathered grains of magnetite. The rock’is composed essen- 
+ tially of green chlorite, dark-green to black amphiboles with minor but 
It consistent amounts of magnetite. The variety designated “soapstone” 
e always contains tale and usually contains serpentine. The variety termed 
i “Virginia Greenstone” is made up of chlorite and the non-aliminous 
- green amphibole, actinolite, and to a less extent, the white amphibole, 


tremolite. 


1 Published with the permission of the State Geologist of Virginia. 
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A Petrographic Study of a Dikeline Structure Occurring at Me- 

Cormick Overlook on the Skyline Drive, Augusta County. Virginia. 

Buster W. Miller and Robert S. Young; University of Virginia. 
(Introduced by Wilbur A. Nelson.) 


The structure here discussed is located 3.4 miles north of Rockfish 
Gap on the Skyline Drive in Augusta County, Virginia. The filling of 
associated fractures with the same material, jointing normal to the walls 
of the structure, and other field relations afford evidence for calling the 
feature a dike. Sedimentary texture, unbaked or unsoaked borders, 
rounded quartz grains, proximity to other sedimentary beds, and in- 
cluded rock fragments, all of which are clearly present, give conclusive 
evidence of a sedimentary origin. 

Two possibilities are offered as to the explanation of this structure: 
(A) the material was forced into its present position while mobile, or 
(B) the feature represents a lensing-out phase of a relatively thin sedi- 
— bed in which metamorphism has obliterated all traces of bed- 

ing. 

The minerals identified by petrographic study are: quartz, epidote 
(variety pistacite), feldspars (orthoclase and albite), pyrite, and apatite. 


6. Occurrence and Origin of Limonite and Malachite in Montgomery 
County, Virginia. 


Charles E. Sears; Virginia Polytechnic Institute. 


Limonite and Malachite occur in autobrecciated dolomitic zones of 
the Rome formation. The iron and copper was originally in the form 
of sulphides and under the processes of weathering has been changed 
into oxides and carbonates. The limonite was mined in the early days 
of the Iron Industry in Virginia. 


7. Stratigraphic and Structural Control of Zine Deposits in The Tim- 
berville Area, Virginia. 


Jack Green and Frank G. Lesure; Virginia Polytechnic Institute. 
(Intreduced by Rhesa M. Allen.) 


The occurrence of two sphalerite-bearing, northeast-trending zones 
of brecciated dolomite some five miles northwest of New Market, Vir- 
ginia, in the upper Beekmantown formation raises some interesting 
questions of structural and stratigraphic control. The zine ore occurs in 
a belt on the northwest and southeast limbs of a syncline with the syn- 
clinal limbs separated by a reverse fault. The localization of minerali- 
zation in each belt to a common structural and stratigraphic relationship 
is discussed. 


8. The Use of Geology in Forest Management in the Jefferson Na- 
tional Forest, Virginia. 
Paul W. Sundheimer; Forester, U.S. Forest Service, Jefferson 
National Forest. (Introduced by William M. McGill.) 


The management of forests requires some understanding of the soil. 
The soil mantle is a contributing factor in the determination of plant 
association and behavior of individual species occupying it. Parent ma- 
terial has a profound influence on the physical and chemical makeup of 
the soil. In localized areas it can be the determining factor. 

The complex geological structure of the Appalachian Valley pro- 
vince presents wide extremes in parent material within short distances. 
Observations in Southwest Virginia indicate certain consistencies in the 
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occurrence or associations of tree species and growth behavior of indi- 
vidual species in relation to underlying rock formations. A study or 
knowledge of regional geology has been a useful tool, in an extensive 
sense, in attempts to classify the potential of forest lands and rate the 
behavior of species. It has also given insight to water relations. 


9. Geologic Construction Materials in Albemarle County, Virginia. 
William T. Parrott; Virginia Department of Highways. 

The field of Economic Geology has, in the past, given very little 
attention to the materials used in highway construction. Now that high- 
way engineers are demanding as never before more rigid specifications 
for materials, the geologic construction materials of Albemarle County 
have been mapped, tested and their use in the field of highway engineer- 
ing discussed. 

It has been determined by tests that the best highway aggregates 
in Albemarle are greenstone, granodiorite, granite, granite gneiss, and 
Triassic conglomerate. The poorest aggregates are the phyllites, schists, 
slates, shales, and sandstones. Whereas none of the aggregates will meet 
the specifications of limestones and dolomites, the laws of economics 
demand that the rocks mentioned be used locally and for the most part 
they conform to required specifications. 


10. Mechanical and Chemical Loads of Some Virginia Streams. 
Rhesa M. Allen, Jr.; Virginia Polytechnic Institute. 

A synthesis of available data on the dissolved load and suspended 
load of several Virginia streams indicates in some measure the degree 
of erosion taking place at the present time. An attempt is made to deter- 
mine quantity of bed load from available data on suspended load. Appli- 
cation of these data to dam and reservoir usefulness is noted. 


11. Coefficients of Trensmissibility and Storage Determined for Poto- 
mac Sands in the Franklin Area, Virginia.’ 
Allen Sinnott; Geologist, U.S. Geological Survey. 

Drawdown and recovery measurements on observation wells near 
large-yield municipal and industrial wells in Franklin have recently 
been made, from which the permeability—in the form of the coefficient 
of transmissibility—and the coefficient of storage have been computed. 
From these coefficients, additional computations can be made to estimate 
the drawdown which would take place at any time and at any distance 
from the pumped wells, provided the yield of the wells is known. Like- 
wise, the drawdown to be expected by the addition of other large-yield 
wells can be estimated. Examples are given. 


12. Upper Cretaceous Beds in the Coastal Plain of Virginia.’ 
D. J. Cederstrom; U.S. Geological Survey, Charlottesville. 

Conclusion, voiced at the 1947 meeting, regarding Upper Cretaceous 
beds of the Virginia Coastal Plain are confirmed. Detailed study of for- 
aminifera throughout the Virginia Coastal Plain shows that beds older 
than those of Wilcox age are characterized generally by mottled clays 
and are varyingly fossiliferous. The writer believes the microfossils are 
of dominantly Upper Cretaceous aspect, but some Paleocene aspects are 
recognized. 

The assemblage found at Washington’s birthplace in Westmoreland 
County ranges from 269 to 345 feet below the surface. Adjacent to Ches- 
1 Published with the permission of the Director of the United States Geological 

Survey and the State Geologist of Virginia 
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apeake Bay the fauna is similar but has certain elements which suggest 
deeper-water conditions. These facies have been traced southward 
through Port Royal, Tappahannock, Cumberland Landing, West Point, 
Camp Peary, Charles City, and Jamestown to the Suffolk-Franklin area 
south of James River, where the presence of Upper Cretaceous strata has 
been established through study of all fossils. The assemblage found at 
Washington’s birthplace appears to be well represented in southern 
Maryland in strata that have been called Paleocene. There the assem- 
blage seems to be identical to that at Washington’s Birthplace, except 
for the presence in Maryland of an abundance of a large new species of 
Robulus. 

More specific statements may possibly be made after these faunal 
assemblages have received detailed paleontological study. 


13. A Possible Explanation of Normal Beds Bounded by Overturned 
Beds in the Unicoi Formation on the Northwest Flank of the Blue 
Ridge on U.S. Route 250, Virginia. 


Horace B. Cooke, Il; University of Virginia. (Introduced by 
Wilbur A. Nelson. ) 


The area described in this report is on the west flank of the Blue 
Ridge Mountains along U.S. Route 250. The section was studied by the 
Structural Geology class of the University of Virginia in 1949. 


Study of the Unicoi Formation in this area presented the problem 
of explaining a set of beds in normal sequence bounded by beds, in the 
same formation, in overturned sequence. There seemed to be no obvious 
solution to the problem. 


Comparison of the studied area with the Roan Mountain area in 
North Carolina and Tennessee, described by Arthur Keith, showed simi- 
lar structural conditions in both areas. The Roan Mountain area has 
normal beds of the Unicoi formation thrust over overturned beds and 
filling hollows in them. Erosion has exposed the contact of the two. The 
explanation of the Roan Mountain area is that low-angle faults have 
thrust the Unicoi over the overturned beds. The structural conditions 
in the Virginia section could be explained by this type of structure. 


It can be logically assumed that since the Roan Mountain region and 
the studied section are closely related, they could also have the same 
type of faulting. 


14. Geologic Aspects of Engineering Soil Reconnaissance. 
Lowell E. Gregg, (Presented by James Young, Jr.); Associate 
Director of Research, Kentucky Highway Department. (In- 
troduced by ‘Tilton E. Shelburne.) 


Considering its abundance, there is probably less fundamental 
knowledge of soil than any of the other engineering materials. Until 
the past few years, practically all interest in the engineering use of soil 
was placed only in the mechanics of the material—its reactions to differ- 
ent types of forces. Progress in determining mechanical properties and 
establishing solutions to problems of mechanics was rapid, but mounting 
costs of soil testing and limited knowledge of the extent to which the 
test data could be applied focused attention on some evaluation of soil 
in place. 

Because it is wholly a product of nature, soil should be studied first 
from the standpoint of its formation. Classification starts in the same 
way, for many of the general properties of different types of soil are 
determined by the way in which they were formed. Past developments 
by geologists and soil scientists, the latter directing their efforts mainly 
to agricultural requirements, formed a foundation upon which the prin- 
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ciples of engineering soil reconnaissance could be built. Techniques and 
equipment developed primarily for geologic investigations are being 
adapted to soil reconnaissance with increasing success. 


15. Strip Map of Engineering Materials Along State Route 7, Loudoun 

County, Virginia. 

J. C. Stevens; Virginia Council of Highway Investigations and 
Research. (Introduced by Tilton E. Shelburne.) 

During the summer of 1949, the Virginia Department of Highways 
planned the relocation of a five-mile section along State Route 7, ex- 
tending easterly from Leesburg, Loudoun County. Subgrade soils along 
this relocation consist mostly of plastic clays derived from weathered 
Triassic shales. These soils, which have high moisture content, lack 
stability and lose strength during wet periods. Since pavements must be 
built to sustain heavy loads during average weather conditions, low sup- 
porting strength of the soils are a governing factor. 

In order to design against the unsatisfactory soil conditions, better 
soils must be “borrowed” for the construction of a sub-base. Relative 
strength characteristics of the soils are indicated by Californai Bearing 
Ratio test. Search for a satisfactory “borrow material” was conducted 
in the field by several persons, with the aid of a geologic map. This 
method required searching for materials over an area of 120 square 
miles. 

A simpler field soiution was established last fall. It was found that 
soil areas most suitable from the standpoint of textural qualities and 
accessibility could be spotted quickly on air photos. Under this pro- 
cedure, soil sampling can be done without much field reconnaissance. 
This procedure might effect material reductions in cost of preliminary 
work of highway construction. 

16. Significance of Hayter Fans in the Geomorphic History of the 
Appalachian Ridges of Western Virginia. 
Byron N. Cooper; Virginia Polytechnic Institute. 

For generations, the even-crested ridges of the Appalachian Moun- 
tains have been cited as evidences of preexisting erosion levels, some of 
which have been called peneplains. Detailed study of many Appalachian 
ridges discloses features which prove beyond any reasonable doubt that 
the observed evencrestedness and general accordance of summit eleva- 
tions, as seen today, are the products of a cycle of erosion still in pro- 
gress, and that they are not the products of ancient cycles of regional 
reduction, as generally believed. The basic concepts of geomorphic evo- 
lution of the Appalachian region are examined and evaluated in the light 
of evidence presented. 

17. A Revision of the Structure and Stratigraphy of the Blue Ridge 
and Piedmont Area in Albemarle County, Virginia. 


Wilbur A. Nelson, University of Virginia. 

i8. Oil and Gas Possibilities in the Bergton District, Rockingham 
County, Virginia.’ 

Wilbur T. Harnsberger; Virginia Geological Survey. 
_ Presented in this paper is a brief account of the results of a pre- 
liminary study of the stratigraphy and structural conditions, particularly 
with regard to oil and gas possibilities, in the Bergton district in the 
northwestern part of Rockingham County, Virginia. The area investi- 


1 Published with the permission of the State Geologist of Virginia 
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gated is in the Valley Ridges section of the Appalachian Valley and 
Ridge province and lies between Little Nerth Mountain on the southeast 
and Shenandoah Mountain on the northwest. 

Involved are formations ranging from the Martinsburg of middle 
Upper Ordovician age to and including the Hampshire of Upper Devon- 
ian age. The major structures described are the Adams Run anticline 
and the Crab Run anticline which extend northeastward into Hardy 
County, West Virginia. Both of these structures plunge to the southwest 
and terminate in the district here discussed. Three test wells have been 
— in this district. Shows of gas have been reported in two of these 
wells. 


19. An Unidentified Mineral from the Vicinity of Timberville, Rocking- 
ham County, Virginia. 


Marcellus H. Stow and Wilmer F. Stickle; Washington and Lee 
University. (Presented by M. H. Stow.) 


On January 8, 1950, the junior author found small crystals of a 
lemon-yellow mineral adhering to fragments of Beekmantown limestone 
that had been removed during zinc mining operations at a small prospect 
4 miles northeast of Timberville, Rockingham County, Virginia. 

In the laboratory, the senior author made determinations of the 
principal optical properties of the crystals, but with the data available 
was unable to identify the material. 


Crystals were mounted in Canada balsam and these slides, along 
with crystals on the limestone, were sent to Miss Jewell J. Glass of the 
Section of Geochemistry and Petrology, U.S. Geological Survey. 

The following physical and optical properties were reporter by Miss 
Glass: 

‘ Shape: Aggregates of tiny prismatic crystals 
Color: Lemon Yellow 
Cleavage: good, parallel to elongation 
Pleochroism: faint, if any 
co == 1.532 
Indices: ~« 6 = 1.940 + .003 
( r= 1.943 + .003 


Birefringement: 0.411 
Optical character: Negative 
Extinction: parallel 
Elcngation: Negative 


(a—xX 
Orientation: “b=y 
css 


Optic angle: 2V = small 

Dispersion: r > v, extreme 

Crystal system: approx. Orthorhombic 
Abnormal interference colors 

In her report, Miss Glass states, “The optical properties do not agree 
with anything in Larsen’s Tables.” 

In addition to determining the above optical properties, Miss Glass 
obtained an informal report on a spectrographic anaylsis and an x-ray 
examination. 

The spectrographic report reads: 

Major elements: Al, Mg, Si, Ca, Fe, 

Minor elements: Mn, Ti. 

Not Found: Cd, Zn, Cu, Mo, Pb, Ag, As, Sb, Sn, Cr, V, Tl, Ge, 
Be, B, Mo, La, Y, Sr, Ba, P. 
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Owing to the small size of the sample, the spectrum is weak. Small 
amounts of the elements reported “not found” may have escaped de- 
tection. 

The report on the x-ray examination reads, “Prismatic crystals were 
x-rayed (film 5024). The powder pattern is not in the files.” 

Hence, to date, this material is unidentified. 
20. Geology of Fredericksburg and Vicinity, Virginia. 

James R. Burns; University of Virginia. 

This paper is based on a thesis prepared under the direction of Dr. 
Joseph K. Roberts, Professor of Geology at the University of Virginia. 

The area lies in parts of the Piedmont and Coastal Plain. The oldest 
rock of the Piedmont is quartz-mica schist, and it is intruded by quartz- 
diorite gneiss; both are of pre-Cambrian age. The Fredericksburg gran- 
ite, probably of late Paleozoic age, intrudes the gneiss in several areas. 
Coastal Plain formations include the lower Cretaceous Patuxent forma- 
tion, the Eocene Aquia and Nanjemoy formations, and five Plio-Pleisto- 
cene terrace formations: Brandywine, Coharie, Sunderland, Wicomico, 
and Chowan. 

Mineral resources include sand and gravel, building stones (granite 
and sandstone), glauconite marl, clay, and ground water. 


21. The Chepultepec in Virginia. 
R.S. Edmundson; University of Virginia. 


The Chepultepec formation (basal Ordovician), consisting of about 
50 to 500 feet of limestone with intercalated beds of magnesian limestone 
and dolomite and a sparse but characteristic fauna of primitive cephalo- 
pods, gastropeds, and brachiopods, has been identified at many localities 
along the southeast side of the “Valley” between Washington and Fred- 
erick counties. The possible occurrence of Chepultepec, west of the 
Greendale syncline, is suggested by specimens of diagnostic cephalopods 
at a few localities in Scott County, including Natural Tunnel. 

The Chepultepec is one of the best marked zones in the “Great Val- 
ley”, since it is commonly a valley-making band between low ridges 
underlain by sandstones in the Conococheague limestone or Copper 
Ridge dolomite and rounded hills underlain by cherty zones in the Beek- 
mantown formation . 


” 


22. Geology of the Shenandoah Valley of Virginia. 


Betty Campbell Cook; Honorable Mention, National Science 
Talent Search, Wilson Memorial High School, Staunton. 


Business MEETING 

Following the discussion of the last paper, several announcements 
were made and a brief business session held, at which matters of interest 
to the Section were discussed. Upon recommendation of the nominating 
committee the following officers were elected for the next year: Allen 
Sinott, Chairman; William H. Brown, Vice-Chairman; and W. Tom Par- 
rott, Secretary. Dr. Byron N. Cooper was reelected as the representa- 
tive of the Section on the Editorial Board of the Virginia Journal of 
Science. The meeting was adjourned at 4:30 p. m. 

Fietp Trip — May 13, 1950 — 8:30 A. M. 

On Saturday morning, May 13, some 34 members and guests as- 

sembled in front of the Hotel Roanoke and left promptly at 8:30 a. m. 


in automobiles on a field trip under the leadership of B. N. Cooper, 











386 The VIRGINIA ACADEMY of SCIENCE 


assisted by William M. McGill. A City Police escort within the city and 
a State Trooper escort for the entire trip greatly facilitated the orderly 
movement of the automobiles and added to the safety and success of the 
field trip. 

The total length of the trip was 45 miles. Included were ten stops 
to examine and collect samples from some excellent exposures in the 
southern Appalachian Valley. 

Among the most interesting stops were those to the new cuts in 
sandstones, limestones and shales of Ordovician Age along the Clover- 
dale and Catawba railroad on the south limb of a syncline which forms 
the southeast “elbow” of Tinker Mountain; exposures of the Fincastle 
Conglomerate in the Liberty Hall black shale near Fincastle; old quar- 
ries and mines near Eagle Rock, which provided an interesting study in 
structure interpretation; and the Iron Gate Arch of Silurian sandstones. 
The group disbanded at Iron Gate at about 3:00 p. m. 
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j - ‘ : 
: Minutes of the Section of Medical Sciences [9] 
. WitiiumM Bickers, Chairman 
: Eruine S. Heere, Secretary 
e - Witiiam Bickers, Section Editor (1953) 

FRIDAY, MAY 12 — 9:30 A. M. — PARLOR D 
n 
r- 1. The Effects of Mercurial Compounds on Invertase. 
IS C. L. Gemmill and E. M. Bowman; University of Virginia Medi- 
le cal School. 
™ Mercuric chloride, merbromin, thiomerin and mercurin are strong 
n inhibitors of invertase. The inhibition produced by mercuric chloride is 
S. competitive. The inhibition of invertase by mercuric chloride may be 


reversed by 2,3-dimercapto-propanol. Invertase may be added to the list 
of enzymes which may be inactivated by mercurials and reactivated by 
2,3-dimercapto-propanol. This enzyme has the novel property of having 
the mercuric chloride inhibition augmented by cysteine and glutathione. 


2. Thermodynamics of Saccharase Activity. 
F. C. Holler; University of Virginia Medical School. 

Thermistors, which have a sensitivity of about 10 times that of Beck- 
man thermometers, have been used in a calorimeter designed for thermo- 
chemical and kinetic studies of enzyme reactions. The calorimeters were 
mounted in a water bath constant to + .001°C. The calorimeter plus 
contents was calibrated for heat capacity and thermal flow effects by 
passing a known amount of current for a known period of time through 
a resistance mounted in the calorimeter. A special constant-current 
electronic circuit was constructed for this purpose. The inversion of 
sucrose, dissolved in an acetate buffer, by the action of invertase was 
carried out at 29.5°C. The temperature changes were observed over a 
period of 2 hours, the reaction being stopped by neutralizing the acetic 
acid. Analysis of the resulting solution gave the quantity of sucrose that 
had reacted. The heat of reaction was taken to be equal to the electrical 
energy supplied to the heater in the calibration run. A representative 
run showed this to be -15, 264 joules per mole at this temperature. This 
agrees very well with Sturtevant’s value (J. Am. Chem. Soc., 59: 1528, 
1937) for the inversion of sucrose by the action of HCl. Summarizing, 
this work shows that thermistors can be successfully used in determin- 
ing the heat production of enzymatic reactions. 


3. Some Effects of the Insecticide Ryanodine on Frog Tissues. 
Marie-Louise Flinker, Robert W. Ramsey and Leslie E. Ed- 
wards; Medical College of Virginia. 
_ Some of the effects of the insecticide ryanodine were studied in the 
intact frog and various frog tissues. Injection of the alkaloid into the 
dorsal lymph sac of intact frogs resulted in rigor in 3-4 hours. An in- 
crease in oxygen consumption was noted in Warburg studies on frog 
Sartorii, stomach mucosa, liver and heart tissue. Frog sartorii were 
examined microscopically after exposure to ryanodine and occasional 
structural changes noted. The contracture occasionally seen in the sar- 
torii after contact with ryanodine did not appear to be correlated with 
the oxygen uptake.* 


* The above work was done under contract between the Medical College of Vir- 
ginia and the Office of Naval Resarch. 
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4. Action of Enzyme Inhibitors on the Increased Oxygen Uptake of 
Skeletal Muscle Produced by Ryanodine. 
Leslie E. Edwards and Marie-Louise Flinker; Medical College 
of Virginia. 

Frog sartorii were dissected out and equilibrated at 4°C. in phos- 
phate buffered Ringer’s solution for 24 hours. Respiration studies were 
carried out using the Warburg apparatus. Two muscles were used per 
flask. It has been found that the insecticide ryanodine increases the 
oxygen uptake of skeletal muscle 20 to 30 fold when compared with the 
oxygen uptake of the resting muscle. In order to clarify the mechanism 
behind the increase in oxygen uptake caused by ryanodine the effects of 
some enzyme inhibitors on this phenomenon were investigated. 

The following enzyme inhibitors were studied: sodium azide 
(.002 M) and sodium iodoacetate (0.1 M). In addition, methylene blue 
was added to sodium azide to note if recovery would occur. 

Both enzyme inhibitors blocked the action of ryanodine. Methylene 
blue did not increase the oxygen uptake once it had been blocked by 
sodium azide. It was also found that methylene blue, when given be- 
fore ryanodine, would block the oxygen uptake produced by ryanodine.* 


5. Clinical Experience with the Quick Prothrombin Consumption 
Test, using Only 2 Tubes. 

K. T. Menk, M.D. and O. B. Bobbitt, M.D.; University of Vir- 
ginia Medical School. 


Two cc. of blood is put in each of two Wassermann tubes, with as 
little agitation as possible, and kept warm in the hand until placed in 
the 37°C. water bath. Fifteen minutes after clotting, sodium citrate is 
added to one tube to stop prothrombin conversion, the clots are gently 
rimmed, both tubes are centrifuged at 2500 RPM for one minute, the 
sera removed to two other tubes and returned to the water bath. The 
prothrombin activity is determined on both sera immediately and three 
more times at 15 minute intervals. 

Over fifty tests were done on normals, hypoprothrombinemias (in- 
cluding those due to congenital AC globulin deficiency, dicumarol pois- 
oning, vitamin K deficiency, liver disease), thrombocytopenic states 
(primary and secondary, both before and after splenectomy), and hemo- 
philiacs. The test was consistent in the hemophiliacs, inconsistent in the 
thrombocytopenic states (contrary to Dr. Quick’s experience) and of no 
help in the other diseases. 

Conclusion: Any laboratory using Dr. Quick’s standard prothrom- 
bin time test can, by the use of three additional and easily prepared 
reagents, do the prothrombin consumption test which appears to be of 
great value in proving a diagnosis of hemophilia. 


6. Studies on the Process of Phosphate Uptake by Human Erythro- 
cytes. 
D. R. H. Gourley; University of Virginia Medical School. 


Radioactive phosphorus (P*) has been used to study the uptake of 
phosphate ions by human erythrocytes in vitro. It seems certain that 
the transfer of phosphate ions from the plasma into the cells is chemical 
in nature and at least partially under enzymatic control. For example, 
the difference in the rate of uptake of P* over a relatively small absolute 
temperature range is too great for a process of simple physical diffusion. 
At 37°C. approximately 50% of the added P* has been taken up by the 
* The above work Was done under contract between the Medical College of Vir- 
ginia and the Office of Naval Resarch. 
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erythrocytes within 100 minutes. However, at 15°C. no measurable 
amount of P* leaves the plasma in this interval. The data obtained at 
nine temperatures ranging from 15°-40°C. conform to the Arrhenius 
expression relating the transfer velocity to temperature. From the Arr- 
henius equation the activation energy, ,, has been calculated to be 
16,700 calories. Furthermore, other things being equal, lowering the 
blood glucose level reduces the amount of P’* which enters the cells in 
a given period. The P*” uptake can be returned to normal simply by 
raising the concentration of blood glucose to its normal level. Finally, 
the addition of a metabolic inhibitor, iodoacetic acid, drastically reduces 
the rate at which phosphate ions are taken up by the cells. It is difficult 
to see how simple diffusion of phosphate could be so markedly influenced 
by the low concentrations of this compound which are effective. 


7. Forensic Serology. 
Robert K. Waller; Office of the Chief Medical Examiner, Rich- 
mond. 
Three main divisions of applied serology will be discussed: 
1. The identification of human protein, its distinction from animal 
proteins and application of this procedure. 
2. Identification of blood group specific substances A and B in blood 
stains, saliva and seminal stains. Application of this technique. 


3. Use of blood groups, subgroups, M and N and Rh factors in cases 
of disputed paternity (maternity) or interchange of children. 


8. Active Sodium and Chloride Uptake by Surviving Frog Skin. 
Joyce Parrish and Ernst G. Huf; Medical College of Virginia. 


The net uptake of Cl, Na*, H-O from Ringer solution (R.) by the 
surviving frog skin has been studied using skin bags. The bags (epi- 
thelium inside) were filled with 5 ml. of R. and immersed for 12 hrs. in 
2.51 of R. of the same concentration. Cl* and Na were determined iodo- 
metrically and flame photometrically respectively. After 12 hrs. amount 
and ion concentration of the fluid in the bag had diminished. The 
changes were dependent on: salt concentration, pH, temperature of the 
R. The net uptake of ions and H:O from 0.4 R. (48 x 10% millieq. Cl- or 
Na‘*/ml.) was only slightly less than the uptake from 1.0 R. (120 x 10° 
millieq./ml.). The Cl and Na* gradients across the skin after 12 hrs. 
were higher in experiements with 0.4 R. than in experiments with 1.0 R. 
Acid reaction of the R. or lowering its temperature (3°) decreased the 
net uptake of ions and H:O from 0.4 and 1.0 R. In the majority of ex- 
periments more Na* than Cl was absorbed by the epithelium. The ap- 
parent Cl excess (Na* deficit) in the bag increased with increasing 
temperature. The solution touching the epithelium became more acid 
than the solution touching the chorion side of the skin. It can be calcu- 
lated from Qo. that enough acid metabolites are produced to combine 
with the apparently unbalanced amounts of Na* taken out from and of 
Cl left over in the solution in the bag. 


9. Chloride in Skeletal Muscle. 

Ernst Fischer, Helen V. Skowlund, Kathleen R. Royster, Doro- 
thy M. Whitaker, Eleanor A. White; Medical College of Vir- 
ginia. 

We found evidence that with the procedure used by Heilbrunn and 
Hamilton (1942) not only Cl but also an unknown substance contained 
in the muscle space is precipitated as an Ag salt. This unknown material 
contains N, is destroyed by concentrated HNO; in the cold, and its Ag 
salt does not darken when exposed to light. The unknown is not cyan- 
ide. Shenk (1950) found with the Parr bomb method Cl values more 
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than twice the values found with the original Van Slyke method. We 
were not able to confirm Shenk’s findings. For mammalian as well as for 
frog muscles, our Parr bomb determinations gave us inside the errors of 
the methods the same value as with an improved Van Slyke method. 

The electrolyte distribution in left and right identical muscles shows 
little difference, but the Cl content of different anatomical muscles of the 
same animal might vary nearly 100%, while the K and Na content might 
differ 7% and 60%, respectively. However, if one calculates for these 
different muscles the K and Na concentration existing inside the muscle 
fibers, correcting for fat content and assuming that Cl is restricted in 
normal muscle to the tissue space only, rather uniform K and Na values 
are found. 


10. Histopathologic Studies of Abnormal Enamel Formation in Human 
Teeth. 


S. J. Kreshover; School of Dentistry, Medical College of Virginia. 


Abnormalities of tooth formation have been observed in a series of 
infants and human fetuses. These lesions permit the tracing of a se- 
quence in the pathogenesis of enamel hypoplasia from its earliest mani- 
festations to the end result of clinically demonstrable defects. 


It seems apparent that abnormal enamel formation is nonspecific in 
nature and cannot, in the presented material, be definitely associated 
with a particular disease process or injury. That a variety of disturb- 
ances may be the causative agent in such abnormalities is accepted. Any 
of these, dependent upon their severity and the degree of cell injury, 
may result in the so-called hypoplastic enamel defects. 


11. Motion Pictures of Cell Reactions to Implants of Tantalum in 
Tadpoles. 


Carl C. Speidel; University of Virginia.’ 


Tantalum in the form of powder or wire may be readily implanted in 
the tadpole’s tail and the behavior of the cells in the vicinity watched 
and photographed. Motion pictures have been obtained which portray 
the chief changes induced by the implanted material over periods from 
5 hours to 80 days. Many of the scenes were photographed at low speed 
and show all cell movements greatly accelerated. In the case of powder 
implants, these include 1) the early congregation of leukocytes about the 
implant, 2) the ingestion of powder particles by leukocytes, endothelial 
cells, and fibroblasts 3) the formation and elimination of cutaneous pap- 
illae, 4) the migration of tantalum-laden leukocytes, and 5) the frequent 
encapsulation of a sizable portion of the implant. In the case of wire 
implants. leukocytes quickly surround the implant and wall it off from 
the surrounding tissues. Little inflammation is noticeable. In later 
states the leukocyte envelope appears to become syncytial in nature. 


12. A Million Volt Berryllium Window X Ray Tube. 
Fred Schmidt; Medical College of Virginia. 


13. New Way of Determining X Ray Burns in Skin. 


James Brooks, Paul Robinett and Everett I. Evans; Medical 
iting! of Virginia. 


F Aided by a grant from the American Cancer Society (Committee on Growth). 
The tantalum was supplied by the Ethicon Suture Laboratories, New Bruns- 
wick, N. J. 
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14. A Polarographic Method for the Analysis of Tincture of Digitalis. 
James G. Hilton; University of Virginia. 

A method for the analysis of tincture of digitalis has been developed 
based upon the combined solubility and polarographic characteristics of 
the major cardiac glycosides, digitoxin and gitoexin. This method was 
developed by studying the polarographic break versus concentration 
curves for each drug. After this standardization, the separation of the 
drugs from the complex tincture was accomplished by a combination of 
extraction with petroleum ether and precipitation in 0.85 per cent saline 
solution. The results of this work showed that digitoxin and gitoxin 
could be separated from the tincture and from each other and analyzed 
as individual components. Analyses run on prepared tinctures and for- 
tified tintures showed a reasonable degree in accuracy. 


15. The Effects of Intravenous Injections of a Nitrogen Mustard on 
the Testes of Albino Rats. 
James E. Kindred; University of Virginia. 

The intravenous injection of the hydrochloride of tris (beta-chloro- 
ethyl) amine in sublethal amounts into adult albino rats has been found 
to produce histo-pathologic changes in the seminiferous tubules of the 
testes. Not all rats were affected to the same degree, but lesions ap- 
peared one day after poisoning. The tubule degeneration reached its 
greatest extent on the third day after injection, and injured tubules may 
persist after this period. Further degeneration does not occur. The 
greatest visible effect of the agent was on the spermatids, and caused 
cell fusion and giant cell formation with subsequent degeneration. Cell 
fusion was also observed in spermatozoa and spermocytes, but not in 
spermogonia. Qualitative study has shown hyaline degeneration of all 
types of germ cells with pycnosis or karyolysis of the nuclei. Spermo- 
cytes in division have been arrested by disruption of the spindle with 
consequent scattering of the chromosomes throughout the cytoplasm of 
the injured cells. Cells may be held in any of the stages of division and 
undergo degeneration with gradual fading of the chromosomes and in- 
creasing density of the cytoplasm. Quantitative study of the distribution 
of the cells in the tubules showed significant decreases in all types of 
germ cells and in the numbers in division in the animals with extensive 
and moderate lesions. 


16. Mass Spectrometry in Physical and Biological Research. 
Ray Williams; Medical College of Virginia. 


17. Red Cell Volume in Burn Dogs Measured by Radioactive Phos- 
phorus and T-1824 Dye. 
Arnold Salzberg and Everrett Evans; Medical College of Vir- 
ginia. 


18. Hormonal Control of the Reproductive Cycle of Ovoviviparous 
Snakes as Related to the Evolution of Viviparity. 


Douglas E. Bragdon; University of Virginia. (Introduced by 
J. E. Kindred.) 


In the oviparous reproductive cycle, follicle maturation and ovula- 
tion, the equivalent of the follicular phase of the mammalian estrus or 
menstrual cycle, are under the control of pituitary FSH and LH, which 
stimulate estrogen secretion by the ovary. In the primitive mammals, 
the female reproductive tract is maintained during the short gestation 
period of 12-14 days by progesterone secreted by the corpus luteum 
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under the stimulation of pituitary luteotrophin. In the higher mammals, 
the prolonged gestation period is sustained by placental hormones. 

To determine if the corpora lutea of live-bearing reptiles are func- 
tional in maintaining gestation, castration and hypophysectomy experi- 
ments were carried out on pregnant garter snakes (Thamnophis) and 
water snakes (Natrix). In snakes ovariectomized during the middle 
quarters of gestation and in snakes hypophysectomized at all stages of 
pregnancy, young continued to develop to term. There was, however, 
interference with the birth mechanism. Hypophysectomy performed 
prior to ovulation did not appear to modify the capacity of granulosa 
cells to ingest yolk during follicular atresia. Since the ovaries and 
hypophysis are not essential for normal development of the embryos, it 
seems, from the standpoint of evolution, that the morphological appear- 
ance of corpora lutea antedated their utilization as endocrine organs. 


19. Effect of Alcohol Administration on Liver Fat, Heart and Liver 

Glycogen in the Rat. 

J.C. Forbes and G. M. Duncan; Medical College of Virginia.* 

Rats on a diet low in lipotropic substances for approximately 1 to 6 
months and receiving 10 per cent alcohol, by volume, in their drinking 
water showed the same general level of neutral fat and cholesterol in 
their livers as corresponding animals receiving water to drink. Both 
groups showed normal liver glycogen levels. The heart glycogen levels 
were distinctly below normal in all of these animals with fatty livers 
irrespective of whether they received alcohol or not. The reason for 
this is unknown. Acute alcoholic intoxication in normal rats reduced 
liver glycogen but did not lower glycogen content of the heart. 

20. Pulmonary Toxicity of Wetting Agents Dispensed in Aerosols. 
Glenn C. Hall, Jr..: University of Virginia Medical School. 
The effects of several well known wetting agents upon the respira- 
tory tract of Guinea pigs was investigated. The agents were dispensed 
in conventional aerosol chambers. It was noted that these agents were 
toxic in proportion to their concentration. The toxic effects were de- 
termined by histological examination. The toxicity was manifested by 
extensive degeneration and desquamation of alveolar epithelium and 
invasion of alveolar spaces by macrophages with subsequent prolifera- 
tion of alveolar epithelium and fibroblasts. In 0.1% concentration the 
agents are apparently non-toxic in guinea pigs. From this study it 
would seem advisable to limit the concentration of these agents to 0.1% 

in experimental investigation in man. 


21. The Effect of Methanol, Formaldehyde and Formic Acid on Re- 

spiratory Enzyme Systems. 

Daniel T. Watts; University of Virginia Medical School. 

There is some evidence that methanol poisoning is due to the direct 
cellular toxicity of methanol or its oxidation products, formaldehyde or 
formic acid, rather than to the acidosis produced by the accumulation 
of formic acid. In the present experiments conventional Warburg man- 
ometric methods have been used to determine the effect of methanol, 
formaldehyde and formic acid over a range of concentrations on several 
enzyme systems, necessary for the metabolism of carbohydrates. At a 
concentration of 0.005 M, formaldehyde inhibited the enzyme systems 
investigated as follows: Respiration of yeast in glucose 68%; fermenta- 
tion of yeast in glucose 68%; respiration of rat liver slices 39%; oxidation 


This work is a part of an investigation which is being carried on under the 


Division of Aleohol Studies and Rehabilitation, Department of Health, Com- 
monwealth of Virginia. ° 
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of succinate by rat brain homogenate 72%; oxidation of ascorbate by rat 
brain homogenate 29%. In contrast to this inhibition by formaldehyde, 
methanol and formic acid produced no inhibition at concentrations lower 
than 0.5-0.25 M. Thus from the standpoint of enzymatic inhibition it 
would appear that formaldehyde rather than methanol or formic acid 
is the toxic agent in methanol poisoning. 


22. The Site of Action of Strychnine in Facilitating Pressor Responses 


Evoked from the Cerebral Cortex. 


C. Hoff, H. G. Langford, J. W. Vester, W. W. Beckner, and 
P. R. Thomas; Medical College of Virginia. 


Investigations have permitted the delineation of certain areas of the 
frontal lobes of the cat’s brain, stimulation of which results in transient 
elevations of blood pressure. As with motor movements evoked by cor- 
tical stimulation, these pressor responses can be facilitated or otherwise 
modified according to the type and characteristics of the stimulus and 
‘he state of the cortex itself at the moment of stimulation. Local appli- 
cation of aqueous solution of strychnine sulfate to an excitable focus on 
the left or right anterior sigmoid gyrus (in the pressor area) results 
within four to six minutes in greatly enhanced pressor responses not 
only from the strychninized focus, but also from the symmetrical focus 
on the opposite cortex. Experiments were designed to determine whether 
this facilitation of blood pressure responses from the pressor area of the 
cortex is derived from the localized action of strychnine at the applica- 
tion site, or whether it may be due to more generalized effects upon the 
excitability of the CNS as a result of absorption into the blood stream. 
An active pressor focus on the left anterior sigmoid gyrus was rendered 
unresponsive within approximately two to four minutes by local appli- 
cation of two per cent aqueous solution of Nupercaine on a piece of filter 
paper 5 mm. square. Application to the Nupercainized focus, immedi- 
ately thereafter, of a 4 mm. square piece of filter paper soaked in two 
per cent strychnine sulfate did not restore the excitability of the focus 
nor result in any change in the pressor responses from the symmetrically 
placed contralateral non-Nupercainized focus, although this concentra- 
tion and quantity of strychnine sufficed to facilitate responses when ap- 
plied to non-Nupercainized foci. However, local application of a three 
per cent solution of strychnine sulfate to a Nupercainized focus was suc- 
‘eeded by facilitation of pressor responses from the opposite focus, 
although the Nupercainized, strychninized did not respond at all. 


23. On Secondary Diaschisis and Secondary Release. 
Walther Riese; Medical College of Virginia. 


In unilateral brain lesions of great momentum such as apoplectic 
bleedings, injuries and rapidly growing tumors, ipsilateral paralysis is 
frequent, though, as a rule, incomplete. Neither pressure nor interrup- 
tion of uncrossed cortico-spinal tracts can explain the transient charac- 
ter, the initial or exclusive appearance of ipsilateral paralysis, and the 
dissociation in physiological type between contralateral and homolateral 
paralysis. The symmetrical areas of the intact hemisphere are sub- 
mitted to primary diaschisis or sudden arrest of nervous function which 
in its turn determines secondary diaschisis in lower levels of the op- 
posite half of the body, thus, produci ing flaccid ipsilateral paralysis. If 
the primary diaschisis in the symmetrical cerebral areas does not wear 
off rapidly ipsilateral paralysis assumes the spastic type, due to the 
secondary release of the lower levels, having regained their function. 
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24. Streptomycin and Promizole Therapy in the Treatment of Tuber 
culosis in Children. 

Lee E. Sutton, Jr., Kenneth D. Bailey, William M. Bruch, 

Franklin L. Angell, and Edwin L. Kendig, Jr.; Medical Col- 


lege of Virginia, 


The case records and the results of therapy in the treatment of 
16 patients with tuberculous meningitis are presented and 3 cases dis- 
cussed in detail. Miliary tuberculosis was a primary factor in 10 of 
the cases. 

Therapy consisted of dihydrostreptomycin (50 mgm./kg /i.m. daily) 
for periods as long as 6 months. Intrathecal streptomycin was admin- 
istered in doses of 25-50 mgm. daily for 2 weeks — followed by 3 times 
weekly injections to a total of 40 injections. Individual response deter- 
mined the need for repetition of this course of therapy. Promizole + 
age was varied as indicated to maintain blood levels from 1-2 mgm.7 

The toxicity of the drugs used is discussed. 

Five patients were treated terminally with less than 20 days survival 
in all cases. Four patients who received full courses of therapy expired 
while in the hospital. At present seven patients have survived for per- 
iods of from 3 months to 2'4 years. The mortality rate for this study is 
56.26% uncorrected and 36.36 corrected, if terminal cases are excluded. 
These statistics may be altered in the future by the cases that have 
been followed for only short periods of time. 


Dihydrostreptomycin, streptomycin and promizole continue to be 
the available drugs of choice in the treatment of tuberculosis menin- 
gitis and miliary tuberculosis. 


25. Funetion of the Adrenal Glands in Gravitational Shock. 
E. G. Lewis and S. W. Britton; University of Virginia Medical 
School. 


In the head-up position on the tilt-table, rats show considerable 
resistance and may survive for 12 to 48 hours. Struggling is observed 
for the first 1 pr 2 hours, followed by torpidity. Various reflex activi- 
ties, respiration, etc., are used as criteria of the animal’s condition. In 
the first few hours hyperglycemia occurs followed by prolonged hypo- 
glycemia. In tests made 1 to 7 days after bilateral adrenalectomy, 
marked sensitivity to the vertical posture was shown; some animals 
died within 1 hour, and most of the others became comatose or died 
within 2 hours. Operated rats treated with cortico-adrenal prepara- 
tions showed resistance to gravity almost equal to normal animals. 
Adrenalin administration only slightly improved tolerance. On expo- 
sure to accelerations on the centrifuge, adrenalectomized rats showed 
extreme sensitivity: in 26 cases, 11 died and all others were comatose 
within 12 min. at 2 g. This was a relatively mild exposure for normal 
animals. Cats showed similar results to the above. 
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Minutes of the Section of Psychology [10] 


Joun N. Buck, Chairman 
Frank W. Fincer, Vice-Chairman 
Srantey Wituiams, Secretary 
Ricuarp H. Henneman, Section Editor (1954) 


FRIDAY, MAY 12 — 8:45 A. M. PINE ROOM 


1. Psychology and Psychopathology of Reading Difficulties. 
Hertha Riese; Educational Therapy Center, Richmond. 

For more than six years observations with the poor reader were 
made of how children fail and how they compensate for failure. We 
distinguished a hypokinetic, rigid and a hyperkinetic child. This dis- 
tinction has its practical implications in reading education. Both, the 
rigid and the hyperkinetic child appear to be stimulus bound. 

While, as a rule children are prone to look into the vague, trying 
to recall the word image, so to say read it in their mind, the rigid child 
will resort to the groping procedure, a scarce and schematic experience, 
apparently poor in intuitive elements. This kind of experience cannot 
be well integrated. The usual reading methods fail here as they appeal 
to imagination and memory. Our teaching methods are based on insight 
into the mechanism of failure as well as on the assumption that the per- 
formance still possible represents the most adequate solution under the 
given condition. We thus, try to avail ourselves of the observed pro- 
cedure and to use a system which requires a successive performance, and 
relies on facilitation rather than memorization. We appeal to less 
differentiated brain function, when indicated. 

Our step by step procedure reduces the task at hand to a minimum 
which can be mastered by the child which is already assailed by stimu- 
lation. We observe that by this approach capacity for concentration on 
what is relevant increases as well as capacity for classification. We 
appeal to and encourage a certain amount of abstraction and the use of 
judgment. This is often carried over to general behavior. 

2. Problems Encountered in Telegraphic Code Learning. 
Raymond C. Bice; University of Virginia. 

The fact that 30,000 men failed in radio operators schools during the 
war pointed to the need for careful analysis of the code learning pro- 
cess. A special technique, developed by the writer, is described. The 
method gives immediate information to the trainee when errors are 


made. The roles of proactive and retroactive inhibition are discussed. 
Practical considerations relative to training procedures are described. 


3. The Effect of Drive Stimulus Discrimination Training Upon Gen- 

eralization of Secondary Reinforcement. 

A. J. Slivinske; University of Virginia. 

In two recent studies, W. K. Estes has reported that the efficacy of 
a secondary reinforcing agent, established under one drive state, can be 
generalized to reinforce learning under a different drive state. In view 
of the difficulty with which animals are able to discriminate between 
stimuli associated with different drive states, the question can be raised, 
“Will secondary reinforcement generalize from one drive state to another 
to reinforce learning in animals who have been previously trained in a 
discrimination situation to make one response when hungry and another 
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response when thirsty?” Experimental design, procedure and results 
will be discussed. 


4. Human Salivary Conditioning by the Razran Technique. 
John W. McCrary, Jr.; College of William and Mary. 


Razran’s basic technique is briefly described, and data obtained from 
an exploratory experiment where use was made of a modification of this 
method are discussed. The need for intensive methodological examina- 
tion is presented. 


5. The Specific Hunger for Sodium Chloride in White Rats. 
John K. Bare; College of William and Mary. 


In order to account for specific hunger behavior, previous investiga- 
tors had suggested that gustatory thresholds were lowered in a condition 
of need for a specific food substance. Using an electrophysiological re- 
cording technique, Bare and Pfaffmann were unable to show any such 
threshold change for sodium chloride in a condition of adrenalectomy. 
Bare further demonstrated that the specific hunger behavior occurred to 
some extent in normal as well as in adrenalectomized rats. 

Three possible explanations of the behavior were proposed, the first 
making the behavior dependent upon primary reinforcement, the second 
on secondary reinforcement, and the third on an unlearned receptor- 
effector connection. 

On the basis of the fact that the preference for saccharine over tap 
water could not be extinguished, as demanded by the primary reinforce- 
ment theorizing, it was proposed that secondary reinforcement was ade- 
quate to produce the behavior. 


6. Types of Personal Adjustment Problems Leading to the Referral 
of War Veterans for Personal Therapeutic Counseling: An Analy- 
sis of 200 Cases 


John E. Partington; Personal Counselor, Veterans Administra- 
tion Regional Office, Roanoke. 


1. Two hundred cases of World War II veterans were studied with 
reference to the adjustment problems which led to their referral for 
personal therapeutic counseling. Three-fourths of these veterans were 
receiving compensation for a service-connected disability and the re- 
mainder had no disability. 

2. Uncertainty of Aims and Purposes was the most frequent reason 
for the referral of veterans for persona] therapeutic counseling (30.5%). 
Other Personal Problems, Failure to Adjust to the Job, and Worry and 
Feelings of Inadequacy were next in order. 

3. The study suggests the following comments: 

a. Vocational counseling which is made a part of the program 
of the public school may be one means of informing young 
people of their interests, aptitudes, and abilities and should be 
instrumental in eliminating uncertainty of aims and purposes 
from their vocational adjustment. 

b. Early detection of maladjustment to the job seems essential 
to reducing job failure and job turnover. 

¢. Veterans with a neuropsychiatric disability seem to be ad- 
justing as well as other veterans when it comes to dealing with 
personal problems of adjustment. 
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ts 7. <A Psychological Analysis of the Process of Communication. 
Richard H. Henneman: University of Virginia. 
The process of communication may be regarded as the exchange of 


information between persons. It is possible to break this process down 
into sending, transmission, and receiving phases in order to isolate the 


mn factors determining the efficiency of communication. The first and third 
is of these phases are essentially psychological, i.e., involve human factor 
. variables. 


8. The Intelligibility of Highly Speeded Speech for Communication 
Purposes. 
William D. Garvey; University of Virginia. 
Using a previously reported technique of speeding up speech without 


A attendent frequency shift, intelligibility tests have been run to deter- 
ee mine the practical limits of speech speedup. Speeds up to three times 
+ the normal] speaking rate have been studied and results comparing dis- 
- crete words and continuous speech (i.e., sentences and questions) are 
to reported. 

9. The Effect of an Interfering Task on the Relative Intelligibility 
“ of Messages Presented Visually and Aurally. 
r- T. L. Matthews; University of Virginia. 

The experiments to be reported are part of a series of laboratory 
4p projects investigating the relative intelligibility of messages presented 
e- to subjects visually and aurally. Along with the type of message, as 
e- factors determining the superior sense channel for communication pur- 

poses, is the matter of what the subject is doing when the message is 
presented. The influence of two kinds of highly attention-demanding 
‘al tasks upon intelligibility scores will be reported. 
.- 10. Visual Illusions in Night-F lying. 


Henry A. Imus; Office of Naval Research, Washington. 
‘a- Unusual aircraft accidents led to a long series of experiments on 
visual illusions which were thought to affect pilots in operating aircraft 
at night or under adverse conditions of visibility and weather. 


th A survey of experienced aviators revealed that such illusions were 
or relatively frequent in occurrence. 

re Experiments on the autokinetic illusion indicated that this type of 
e- illusion could occur in night flying and could be reduced by increasing 


the number of formation lights on the planes, and by instructing pilots 
to shift their gaze. 


". Experiments in a Barany chair, a rotating Link Trainer and the 
Ad Human Centrifuge indicated that acceleration and deceleration forces 
n produce illusions of motion and displacement of visual targets. Other 
experiments on the human centrifuge show that gravitational forces 
cause displacement of visual targets and illusions of changes in bodily 
- position. These experiments were confirmed by flights “under the hood” 
ng in a Naval training aircraft. 
be . . 
=e 11. Cybernetics and Psychology. 
W. F. Day; University of Virginia. 
ial Cybernetics is a relatively new term, dating back only to 1947. It 
comes from a Greek word which means “steersman”. An A.P.A. sym- 
d- Posium on “Man as a Servomechanism” in 1948 pointed out important 
ith relationships among psychology, statistical mathematics, electrical engi- 





neering, and physiology. Though developed primarily from a mathe- 
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matical point of view, Cybernetics has already become the basis for 
much theory, especially as applied to communications engineering, auto- 
matic control mechanisms, and the human nervous system itself. 


12. An Experimental Investigation of Kinaesthetic After-Effects. 
Bertita Compton; University of Virginia. 
This report will cover an investigation of kinaesthetic after-effects 
of weight and size. Techniques of investigation, especially control of 
variables, and results, will be discussed. The significance of the investi- 


gation relates to Kohler’s findings on visual after-effects and their 
application to his “brain-field” theory. 


13. Electrical Stimulation and Sensory Fatigue. 
Jack A. Vernon; University of Virginia. 

When weak electrical currents, alternating at audio frequencies, are 
applied to the human skin under controlled conditions, it has been dis- 
covered that the resulting sensation has a very short duration. The 
nature and course of the phenomena associated with sensory fatigue and 
the relationships that exist between these phenomena and the physical 
constants are discussed. These basic data are needed in considering an 
electrical means of communication making use of the skin as a receptor. 


14. Basic Threshold Constants from Vibratory Stimulation. 
Carl E. Sherrick; University of Virginia. 

Precision apparatus has been built to make microscopic observations 
of vibrating stimulators applied to the human skin. Absolute thresholds, 
differential thresholds, and information about the skin as an elastic body 
in motion have been studied. A sinusoidal variation of intensity has 
been used to obtain highly accurate information on differential intensity 


thresholds. Basic data are needed in considering mechanical vibration 
as a means of communication. 


15. The Effect of Auditory Stimulation Upon Vernier Acuity. 
Henry R. Hortenstine; University of Virginia. 
An experiment is described whereby the effect of auditory stimula- 
tion upon visual acuity for black objects viewed upon a white back- 
ground is measured in terms of vernier acuity. Tentative results indi- 


cate that under certain conditions visual acuity will increase with 
auxiliary auditory stimulation. 


16. A Comparison of the Relative Effectiveness of Several Methods of 
Presenting Tachistoscopic Materials. 


Andrew William Gottschall, Jr.; Washington and Lee en 


Two basic procedures were conceived to be the primary “unknowns” 
regarding presentation of tachistoscopic materials in remedial reading 
work. Three groups of ten men each were equated on the basis of the 
Minnesota Speed of Reading Test Form A. Group A worked with ma- 
terial presented by the tachistoscope at a relatively high speed, 1/25th 
of a second, using first “5 digit” slides, then six digit slides. Group B 
worked with the tachistoscopic material using relatively long spans of 
digits (6) and an increasing speed of projection, from 1/10th to 1/25th 
of a second. Group C was the control group. 

Form B of the Minnesota Speed of Reading was used in the attempt 
to answer the secondary problem: “Is there any, and if so how much, 
transfer to an actual reading situation and if there is transfer which of 
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the two basic approaches tends to transfer more readily to the reading 
situation.” 

The results tend to show that use of a constant speed of 1/25th of 
a second with increasing digit length (5 to 6 digits) is more efficient than 
the reverse of this procedure and that the greatest amount of transfer 
tends to occur with this procedure. 


17. Some Additional Notes on a Case of Automatic Drawing. 
William M. Hinton; Washington and Lee University. 

The original report on the automatic drawing of “Mrs. Smith,” an 
average appearing American woman of approximately fifty years of age, 
was made at the 1949 meeting of The Southern Society for Philosophy 
and Psychology. The present paper describes some of the original ma- 
terial plus other automatic drawing and writing activities. 

A comparison is made between this case and similar cases reported 
in psychological literature. No interpretation is attempted since it is 
felt that an understanding of this type of phenomena can be obtained 
only through more detailed description and clinical study than has been 
accomplished at this time. 
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Minutes of the Section of Science Teachers [11] 


L. W. Jarman, Chairman 
W. I. Nicuers, Chairman-Flect 
EstHer Sureve Rvurrin, Secretary 
L. W. Jarman, Section Editor (1954) 


FRIDAY, MAY 12 — 9:30 A. M. — BOARD ROOM, 
N. & W. OFFICE BUILDING 
1. The Egg, The Sperm and I. 
G. W. Jeffers and Susie V. Floyd; Longwood College and New- 
port News High School. 

By capitalizing upon the natural interests of high school pupils it 
is possible to banish much of the dullness that too frequently resides in 
the biology classroom. Biology abounds in ‘liveliness’, and the alert 
teacher can combine this vital quality of our science with the natural 
interests of young people without sacrificing essential content. A funda- 
mental concept in biology is the cell principle; and young people are 
perhaps more interested in themselves than in anything else. Therefore, 
the study of How We Inherit is a ‘natural’. 

In the Newport News High School, biology is an elective subject 
with a satisfactory enrollment. Facilities and materials are not all that 
one might desire. There is no separate course or emphasis on sex educa- 
tion. In the regular biology course, the unit on heredity and reproduc- 
tion has come to assume first-rate importance. Difficulties but no serious 
ones have been encountered although no topics are barred. On the 
other hand, sex is not overplayed, and care is taken to acquaint the 
school authorities with what is being attempted. There is much experi- 
mentation. Subject matter topics such as mitosis and meiosis are 
mastered. The interest generated is carried over into science club work 
and throughout the summer. 


2. Demonstration of Inexpensive Equipment that Might be Used in 
a High School Physics Class. 
W. H. Keeble; Randolph-Macon College. 


3. Some Concepts of Energy. 
John E. Reitz and Frederick L. Brown; Lane High School and 
University of Virginia. 

The high school physics student has difficulty in mastering the 
proper concept of many familiar terms such as force, work, power and 
energy. Among these, energy in its different forms is one of the most 
difficult to grasp, in part, because most textbooks have a tendency to 


treat energy only as a definition and the different forms of energy as 
unrelated ideas or facts. 


For this reason, “Energy” was chosen to illustrate two ways of cor- 
relating ideas or terms that seem to be entirely unrelated. First, using 
“Energy” as a “String”, certain physical facts or ideas may be “strung” 
on it like so many “beads.” The potential energy at the top of the 
waterfall becomes kinetic energy at the bottom to drive generators to 
produce electrical energy and so on. Stressing inter-relations of various 
kinds is like connecting the ‘beads” by so many “strings” until they 
cease to be isolated facts and become part of a definite and interesting 
pattern. 
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A second suggestion was a double entry array using types of energy 
as heading of columns and also of rows. In the “boxes” so formed, one 
places the name of a machine — or a process that converts the type of 
energy of that particular row into the type listed in that column. Ex- 

amples: Some photoelectric cells convert light energy into electrical 
energy. A microphone converts sound into electrical energy and so on, 
until as many “boxes” as possible are filled. 


t. Demonstration of Inexpensive Equipment that Might be Used in 
a General Science Class in High School. 


M. G. Gustaffson; Swanson High School, Arlington. 
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Minutes of the Section of Statistics [12] 


W. A. Henpricks, Chairman 
J. M. Sykes, Vice-Chairman 
M. E. Terry, Secretary 
Wa ter A. Henpricks, Section Editor (1954) 


FRIDAY, MAY 12 — 9:45 A. M. and SATURDAY, MAY 13 
PARLOR H 


1. Opening Address. 
W. A. Hendricks; United States Department of Agriculture. 


2. Approximations to Distribution Functions by Moments. 
L. Weiss; University of Virginia. 


The set characteristic function for the set S is equal to one on §S, 
zero elsewhere. For many sets the function can be expressed as an 
integral or a series, except at its points of discontinuity. Below, these 
points have the probability zero. 

Let g.»(x) be the set characteristic function for the set a< x <b. 
If a and b are points of continuity of the cdf of X, Ega.(X)=P(a<X<b). 
If we express g.»(X) as a Fourier integral, and invert the order of inte- 
gration, we get the familiar formula giving the cdf in terms of the 
characteristic function of the chance variable X. If X and Y are chance 
variables with a distribution such that (a,b) and (c,d) are continuity 
points of the marginal cdfs of X and Y respectively, then P(a<X<b,- 
ce<Y<d)= Eg,»(X).g-a(Y), and expressing the g’s as Fourier integrals 
and changing the order of integration, we get the expression for the 
probability in terms of the joint characteristic function of V and Y. 

If we have chance variables bounded with probability one (without 
loss of generality we can assume the bounds are -1 and 1) we can ex- 
press gan(X) and g-a(Y) as series in Legendre polynomials, and taking 
expectations as above, we get expressions for the probabilities in terms 
of the moments. If density functions exist we can get convenient bounds 
for the error committed in stopping at the N’th term of the series. 


3. Some Difficulties Encountered in Teaching Elementary Courses in 
Statistical Methods. 
Alonzo M. Myster; Virginia State College. 


In this paper an attempt is made to show the necessity of offering 
courses in statistical methods to students who are lacking in mathemat- 
ical background. Some difficulties encountered in teaching elementary 
courses in this field to students who do and who do not possess a good 
mathematical background are indicated. Finally, some suggestions for 
overcoming these difficulties are presented. 


4. Prediction Problems. 
Glenn W. Suter; Virginia Polytechnic Institute. 


Scientific sampling procedures were applied to 326 area segments 
throughout the state of Virginia in 1949. Each county within the state 
was sampled at the rate of about one farm in eighty. On the farms within 
the segments, one sample of corn was taken for every 10 acres of corn 
for grain. This design gave 1271 samples in the state, taken from 825 
farms. Using a series of weights the average yield per acre for corn was 
calculated along with cultural practices. As the samples were taken 
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before time of harvest, the predicted harvest of corn for grain was esti- 
mated for the state. Cost factors for this type of prediction is high but 
the degree of accuracy has justified the amount of expenditure. 


5. Sampling Approximations to Non-Null Distributions for Small 
Samples. 
Frederick W. Cleaver; Virginia Polytechnic Institute. 


A sampling approximation to the Standard Normal Curve may be 
obtained by the following formula: 


Ni=nf{ é o(t)at ) (7. o(trat ), —26 <i < 27 


where N; is the number of balls in the ith class interval when i> 0 and 
the number of balls in the (i + 1) st class interval when i < 0 and 
where @(t) is the integrand of that function of “t” that gives the normal 
curve over this interval, and where N is the number of balls in the 
population. 


If two such populations are sampled simultaneously, a non-null 
distribution may be obtained if to each value drawn from one population 
an arbitrary amount is added. 


By using such distributions the relationship between efficiency of 
some of the rank order statistics and differences in means was obtained 
for samples of 3 and 3. This relationship may be expressed as 

Y = 29.54X — 1.15 


where Y is the efficiency, and X is the difference in means of the two 
=. This relationship will hold up to the 2 standard deviation 
imit. 


6. Use of Multiple Regression Methods in Studies of Dairy Pedigrees. 
N. R. Thompson; Assistant Dairy Husbandman, Virginia Poly- 
technic Institute. 


It is desirable to evaluate the potential breeding value of young 
dairy bulls as early as possible. Pedigrees of these young bulls usually 
contain information on the milk and butterfat production of their an- 
cestors. We may, from studies of the pedigrees of older bulls and the 
performance of their daughters, secure an estimate of the usefulness of 
pedigrees in predicting the performance of the daughters of young bulls. 


Details on the procedure may be found in various textbooks of 
statistical methods. The mimeographed article by Paul Peach (Institute 
of Statistics, Raleigh, N. C.) on “The Abbreviated Doolittle Method for 
Matrix Inversion” describes a comparatively rapid method for inverting 
the matrix of simple correlation coefficients which are secured from the 
first step of the procedure. 


The end results include (1) a multiple correlation coefficient which 
shows the combined relation of the performance of the bulls’ daughters 
to the information in the pedigree, (2) standard partial regression co- 
efficients which enable the various items in the pedigree to be compared 
and to be tested individually for significance, and (3) an equation which 
may be used for predicting the performance of a young bull’s daughters 
from the information in his pedigree. 
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7. On a Statistical Problem of Fisheries. 
E. L. Cox; North Carolina State College. (Presented by title.) 


8. Some New Light on an Old Problem of Statistical Inference. 
Herbert Robbins; University of North Carolina. 


A classical problem of statistical inference is that of deciding, on 
the basis of random samples, whether there is significant difference 
between the means of two normal populations having a comm 4 var- 
iance. The two-sample t test solved this problem. 

From the point of view of testing hypotheses the t test is quite satis- 
factory. In practice, however, one usually wants to know what course 
of action should be taken after the experiment to achieve the maximum 
success. In the present case, for example, a farmer might ask, on the 
basis of field trials of two varieties, what proportion of his future acreage 
should be planted to each variety in order to maximize the expected 
total yield. If the t test is indecisive, the farmer would be left to his 
own resources. 

Recent work of Bahadur and the speaker has shed light on this 
decision problem. It turns out that, under hypotheses which are likely 
to hold in practice, the farmer would do well to plant all his land to the 
variety with the greater sample mean, whether or not the difference 
between the means is significant according to the t test. This paper 
outlines the justification for this simple decision rule, and indicates cer- 
tain situations where it is not to be recommended. 


9. Certain Problems in Aviation Medicine. 
Dorothy Morrow Guilford; Civil Aeronautical Administration, 
Washington, D. C. (Introduced by M. E. Terry.) (Presented 
by title.) 


10. A Note on Tukey’s Separation of Varietal, Means. 
Milton E. Terry; Virginia Polytechnic Institute. 

Tukey’s article, “Comparing individual means in the Analysis of 
Variance” gives a method for selecting treatments or groups of treat- 
ments which show real differences. This method has been used with 
success in the laboratory at V.P.I. However, it was soon discovered that 
subgroups would emerge where Variance Ratio Tests of these subgroups 
with the Error Mean Square would be highly significant and yet no 
“straggling mean” or “excessive gap” could be found. This note demon- 
strates the existence of such subgroups. 

1. V2 Ssmtc where sm is root mean sq. error, tx is the critical value of 
Student’s t at «th level for m degrees of freedom. 
Consider now a subgroup of n treatments, « + xX, i= 1, 2,......, n, 
where =x: = 0 
Ss, = 1/n-1(2x,?) 
Then 1 and 2 yield the following two conditions on =x,’: 
Condition 1: x;° <_ 2.Sm’.toc* for all i, m > a, or 
px < 2nsmta«’*; and 
Condition 2:  =x,° = (n-1)sn° Fa where F« is the critical value at the 
«th level of the variance ratio with 
n-1 and m degrees of freedom. 


These two conditions may hold simultaneously for they imply: 
(n-1).sm’.Fa <2nsn*.tc* or 


Fa < 2n/n-1 tx* which may hold for n » 1. 
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11. Some Examples of Sampling Techniques Applied to Bureau of 
Agricultural Economics. 
G. Burroughs; United States Department of Agriculture. (Pre- 
sented by title.) 


12. A Problem of Many Missing Values. 
T. Shien; Virginia Polytechnic Institute. 
(Read by M. F. P. Nightingale.) 


Last year a simple 4 by 6 factorial design to study the effects of 
curing systems on tobacco was carried out. Four curing systems and 6 
primings were used. Out of the total 24 observations for this experi- 
ment 9 were lost due to unforeseen circumstances. Solutions for these 
missing values were obtained by the method of minimization of the sums 
of squares due to error with respect to each unknown in turn. Thus, 9 
equations in 9 unknowns were obtained, which, on being solved, gave 
the solutions for each unknown value as a function of the observed 
block and column totals. 


i3. Designs in Chemistry. 
W. J. Youden; Bureau of Standards, Washington, D. C. 


The error in a measurement depends upon the equipment, the ob- 
server, and various uncontrolled environmental conditions. The equip- 
ment may be a composite assembly of two or more major units. If two 
complete assemblies are available and measurements made with each 
assembly, and then an additional series of measurements made after an 
interchange of units comprising the assemblies, it is possible to isolate 
the contribution made by each unit to the error in the measurement. If 
two operators are available the operators may take turns on each piece 
of equipment. This will make it possible to ascertain whether or not 
the observer makes a contribution to the error. The segregation of the 
error components due to equipment and to the observer will leave a 
residual error which reflects the impact of uncontrolled conditions upon 
the measuring process. 


14. The Effect of Sulfamerazine on the Erythrocyte and Hemoglobin 
Content of Trout Blood. 


James S. Gutsell; U. S. Department of the Interior, Fish and 
Wildlife Service, Microbiological Laboratory, Kearneysville, 
W. Va. 

In the Leetown experiment to test the effects of sulfamerazine (used 
in the treatment of furunculosis) on trout, daily rates of 0, 5, 10, 15 
grams per 100 pounds of fish were given (in the diet) to rainbow (1946), 
brook (1946) and brown (1947) trout through more than six weeks. 
With brown trout, hemoglobin measurements and erythrocyte counts 
were made after 35 (hemoglobin) and 42 (erythrocytes) days. Surpris- 
ingly their concentration was found to be higher in fish on diets includ- 
ing the drug. Analysis of variance clearly indicates that the general 
increase was due to the sulfonamide in the diet and suggests that the 
highest level of hemeglobin and of red cells was due to the particular 
dosage rate (5 gram) involved. Some possible explanations of the in- 
crease are given and the lack of anemic effect noted as a partial expla- 
nation of the apparent lack of injurious effect from heavy and long 

continued dosage with sulfamerazine. 
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Callender. William #., 12 ..................-..... 1909 N. Rhodes St., Arlington 
Camimita. Mrs, 3. 3... 3: -............... RAE are 501 N. Lincoln St., Arlington 
Campbell, Prof. Addison D., 2 ...................... Box 124, Hampden-Sydney 
a eee eee eee Box 12, Suffolk 
Camppeil, W. M.,.1 .......... Southern States Cooperative Inc., Richmond 
ee: ee Seer 219 E. First St., Salem 
oe a a a | | 13 Gross Ave., Richmond 
Cardwell, Mise Trene: 6. .....-.—..-c.--cccoccenocecssccce -Radford College, Radford 
Carman, George Gay, 2 .................... 3907 W. Franklin St., Richmond 21 
Be gs PR A DS, Se cc ae Roanoke College, Salem 
Sieg | on ee ..3409 Hawthorne Ave., Richmond 
eee ee a eC Box 613, Lexington 
ER A SS | ee ee ae eee Se Fork Ee University 


Carter, Miss Linda L., 10 Jatensacnneeivch a itaneeee Children’s Service Center 


University Hospital, Charlottesville 


Caster. Miaraaret: 3... 10) <.csccicnn cc csecsscccass Box 77, Hampton Institute 
Carter, Marjorie E., 4 ........ monet State Woman’s Col., Valdosta, Ga. 
OS a ee, eee Va. Agri. Exp. Station, Blacksburg 
—s Te OEE a) FO ceciessaccteectenasceteacemaneine University of Richmond 

Cary, (OS SEE Se RENE RE ARMS! 3013 Sunset Ave., Richmond 
Cary, Miss M. Katherine, 9, ee Med. Col. of Va. Richmond 
Cederstrom, Dr. D. John, 8 .............-.----- 2322 Price Ave., Charlottesville 
+Chapman, Dr. Douglas G., anaes sh 324 Clovelly Rd., Richmond 
Chappell, Dr. Wilbert, 5 .........................Madison College, Harrisonburg 
Wise I I oe ata 1002 Main St., Danville 
Cheatham, Dr. Paul G., 10 ................ Psychology Laboratory, University 
EE cane a 6 Lexington Rd., Richmond 21 
Chevarier. 2r, Peek TiO nine ce ccvcsisnnces cenit 11 E. Franklin St., Richmond 
Chi Beta Phi-Iota Sigma Chapter...Box 102-A, Radford Col., Radford 
Christian, Mrs. Sue B., 11, 4 .................3305 Patterson Ave., Richmond 
a Re (eae ae Ne Box 131, Hopewell 
Churchill. Mics Pele: 4, FO  ..cc.c.n.-cssccccciessciseececetcy ......Hollins College 
Cheme, Prat, We. Tome. FS acncsccscsccecsseccasesecectscsevicoscsseceruse Bridgewater 
Claiborne, Miss Imogene, 5 ...................... 1021 Harrison St., Lynchburg 
Clark, Austin H., 4 .......................Smithsonian Bldg., Washington, D. C. 


Clayton, Dr. -C.C.,-5 


eens seseeeeeeee--seeee---- MCV Station, Richmond 19 
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Clayton-Grimes Biology Club....William and Mary Col., Williamsburg 


Cleaver, Frederick, W., 12 ......-.............. 19 Munroe Ave., Bristol, R. I. 
Cleveland. Forrest ¥., 2 ........................ Illinois Institute of Technology, 
3300 S. Federal St., Chicago 16, Ill. 

Aes SII Oo cs caetnecnice cee ee iaeeeoceaeee Stuart’s Draft 
OE RS x menace Med. Col. of Va., Richmond 
Cochran, Allan R.., 1, 8, 2............ 3432 Forest Hill Ave., N. W., Roanoke 
oS a eee ..Wake Forest College, Wake Forest, N. C. 
Cocke, Prof. “ | ey peenee ne Mn n noe toner eameeece ae Hollins College 
Cogbill, a lacks doc aiceiyerascean eee Cobb Chemical Lab., Charlottesville 
Cole, Dr. heaton W., Jr., 5 ............Cobb Chemical Lab., Charlottesville 
Coleman, ot Se ee meric ree et Se eee eee Alberta 
Coleman, Dr. George ah Pee 339 Puritan Rd., Birmingham, Mich. 
“College of William ond Mary .....2.....22. Williamsburg 
Colson, Dr. Edna M., 6 ..................... ...Virginia State College, Petersburg 
Compton, Dr. Jack, 4, 5 .............. Inst. of Textile Tech., Charlottesville 
“Congdon, F/Lt. Mark H., 4 ....................... P. O. Box 80, Charlottesville 
Connelly, R. G., 1, 4 ..............--..--.--+---------------608 Draper Rd., Blacksburg 

Conway, H. McKinley, Jr. .......................- 509 Peachtree Rd., Atlanta, Ga. 

Cook, Katherine, 4, 3 .................. 26 W. Masonic View Ave., Alexandria 

Ie SD acc aatrencintcninonss .-Madison College, Harrisonburg 

Cooley, Dr. C. Xt apenas: 912 Medical Arts Bldg., Norfolk 10 

Cooper, Dr. Byron N., 8, 7 dcactscncsetiinsssaissaipche aman Box 634, Blacksburg 

Cooper, Miss Frances ae 1301 3rd St., S. W., Roanoke 

Copeland, Mrs. iin a galanite 2950 Rivermont Ave., Lynchburg 

a a eee. School of Medicine, University 

Cormack, _ Walter a ee Geology Dept., V.M.I., Lexington 

Coty, O. N., eens ociea 4300 North Ashlawn Dr., Richmond 21 

Coven, Milton ge” RRR pe 117 Apollo St., Petersburg 

Cox, Edwin EC nD See OD MN Box 667, Richmond 

Cox, Edwin L., 12, 4. Inst. of Stat., N. C. State Col., Raleigh, N. C. 

Cox, Dr. Hiden, sere ee Dept. of Biology, VPL., Blacksburg 











sim lp as A B ( . A. Simple to Learn ... in less 
than 15 minutes anyone in youw 


office can be taught to multiply, 
divide, add and subtract. 


B. Simple to Operate... exclu- 
sive touch-one-key operation per- 
mits writing answers, while the 
next problem is being calculated. 


Cc. Simple to Get... just tele- 
phone and arrange for a demon- 


stration on your own work. Try 
before you Buy! 


FRIDEN 
The NEW CALCULATING MACHINE AGENCY 


106 S. 3rd St., Tel. 2-3662 
Richmond, Virginia 
Branch offices throughout Va. 
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Coe: Die ti Sia 6 ccm eee 1123 State Office Bldg., Richmond 
Coyner, Prof. M. Boyd, 10, 6 .................... Longwood College, Farmville 
Crandall, Dorothy L., 4 ........ Box 278, R-M Woman’s Col., Lynchburg 
+Crawford, Stuart C., 5, 4, 7 -.... cee eee : ....Box 124, Franklin 
Crim. David MM., 217 .............. Daye ereecets ......-Box 156, New Market 
Crim, Miss Samuella Hawes .............. Box 156, New Market 
Cromer, Miss Alice M., - Eat 2600 16th St., No. 723, Arlington 
Crooks, Carlton A. dr:.,..3 .....-.......-. ...9700 Wythe Ave., Richmond 
Cruser, Melvin E., Jr., : Be cnet te, Since Naty a ea ee Box 86, Crozet 
DABNEY, Virginius ................ 12 Tapoan Rd., Richmond 
*Darden, Dr. Colgate W., Jr...... University of Virginia, Charlottesville 
sigs eee EE 1113 E. Main St., Richmond 
Davies. Charter W., 4,9: <..-<......... .216 Laburnum Ave., Richmond 22 
ee, Te Te aD cveicccccnnencenteescons Virginia State College, Petersburg 
REIN WENO es sscncetcaceecscccsccasacpeetemnees ......-211 N. 9th St., Arlington 
Davis, Prof. D. C., 7 Dept. Chem. Engineering, V.P.I., Blacksburg 
Davis, Miss tthe A T. 2, BP oiescash colleen ..Box 627, Blacksburg 
Davis, Hubert J., 10, 4 ...................41 Alden Ave., Cradock, Portsmouth 
Davis. Jonn Ba df, & ....0c00.. re eae .....1 Lewis St., Lexington 


OS PS Sk SS Serer cen eee 


ceiaansubaeyieettecacet onsets Box 1895, Richmond 15 
Davis, Dr. Lyle L., 4 ............ ; 


eS eens Serer en ea .V.P.I., Blacksburg 


pe OR a, en ee Pecan eee oT Box 527, Suffolk 
Decker, Miss Mary G., 5 ............ Alabama College, Montevallo, Ala. 
oh ae ° Se eee nee -ciacrecinesitesiraicrsataecakcuneraemetameees _Blacksburg 
a i aah crtctesevennenmrasentceusione V.P.I., Blacksburg 
Del Priore, Francis R., 12 ........ 1811 Maltravers Rd., Glen Burnie, Md. 
oS ee a: Seo ..Miller School of Biology, University 
RU RI IE TU no sca ensecincgnavneetebunccaukeyserie Route 2, Vinton 
ae, Se ees osudhic see bovicemiainede Accuses RFD 2, Fairfax 
OI EN IR scans was diiedaint ner ene .......Box 776, Lexington 
Dickerson, Dr. a M., 4.1, &..RFD 2, Charlotte Rd., Spartanburg, S. C. 
Dinwiddie, Dr. J. G., 5. sone ...620 Walnut Ave., Waynesboro 
Dinwiddie. Ae eee ee ee P. O. Box 471, Waynesboro 
Dodd, Dr. Eileen K., 10 -....... Box 1205. College Sta., Fredericksburg 


Dornfest, Dr: Alfred, 4, 3, 5, 9...................:. R.P.I., 901 W. Franklin St., 
Richmond 20 


Dorsey, William A., 3 ...... City Health Lab., 108 W. Cary St., Richmond 


ee OP, Bi NI ovens nccnccnaseio nee ieee Cloverdale 
Dreyfuss; Dr. Martin: ..,B -..........:...c.01 320 Alleghany St., Clifton Forge 
Dudley, Robert P., 4 ..........................362 Monticello Ave., Harrisonburg 
Dutt, games GS. 5,6 cc -.c...--00-- Warren Co. High School, Front Royal 
Duke, Miss Martha W., 4, 11 .....:.............- 721 Park St., Charlottesville 
Dunean, Cecil FE... 2 ................... _.....1008 Sylvan Dr., San Carlos, Cal. 
Duncan, Mrs. Geraldine, 9 . wnsiosven ae Seminary Ave., Richmond 
Dunlop, Miss Elizabeth, 5, ee ..... Spring Farm, Lexington 
je a PR Sean ...Box 2160, Norfolk 
UREN UN en roe ew sane ssssassdccucunncet ect Box 6, Blacksburg 
PEERING, CETG, UUEVOC Ta ons nsccscceccocsccecscacemcecoses Nemours, Wilmington, Del. 
Durham, Dr. Elizabeth, 4 ............... Virginia State College, Petersburg 


Dyer, Waward Fy., B xcs cciccaccsesoccex ..LLeander McCormick Observatory, 


Charlottesville 


PCRARID Cecil 2 & .............. .......813 E. Main St., Middletown, Md. 
eee on RIN RT ose es ee Box 58, Winchester 
WCIAINIOUOD, FW cB. on osscsscdes cee esceomice Box 419, Airport Acres, Blacksburg 
Edmundson, Dr. R. S., 8 ..... .1411 Virginia Ave., Charlottesville 
Edwards, Carolyn T., RPM A > 2008 Colgate ’Ave., Richmond 
Edwards, George : ee US: whsttnnih Survey, Washington, D. C. 


Eheart, James F., 5, 1 .......... secescesaveeee Weoley Blacksburg 


. 
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Rewards, Dr. Lesiie &., 9 .................-........ 2008 Colgate St., Richmond 
Elder, John H., 5 .......................--..-----1123 State Office Bldg., Richmond 
Elliott, Margaret M., 10 ....1724 Grandin Rd., S.W., Apt.30-H, Roanoke 
tElsea, Miss Elizabeth .................... 2105 18th St., North Carolina Village 
Arlington 

WROTE, Bie Fs DE, D wissen C and O Hospital, Clifton Forge 
Erdelyi, Dr. Michael, 10 ............ Box 1201 College Sta., Fredericksburg 
Ge Ss ai, eee Blue Shingles, Butte Lane, Richmond 
+Experiment Incorporated .................-..-.--.-.-----cse-eecoe" Box 1-T, Richmond 2 
ig © EAR oly a eee eeeseneeeeee 1006 Floyd Ave., Richmond 
Permewortn, Miss Goldena, 2 ...........-..- Hollins College 
Faulconer, Robert J., 9 ................25 Valley Rd., No. 13, Drexel Hill, Pa. 
a OR ee eee diaiaeiaiin ativkeiciniacnataa cen V.P.L, Blacksburg 
akin merrier: 32 Roanoke Dock, Norfolk 
Ferebee, Randolph E., 7 .................-.--+--- 633 Connecticut Ave., Norfolk 8 
Ferneyhough, Dr. Robert E., 9 ...... evennesbcageaaaes 810 Lee Street, Warrenton 
fog Ae ene 1804 Rivermont Ave., Lynchburg 
Fillinger, Miss Harriett H., 5, 2 ................ P. O. Box 18, Hollins College 
LS Se Ee aie 608 Cabell Ave., Charlottesville 
Finger, Prof. Fr "9 i Ree: Peabody Hall, University 
Finley, Dr. Cecile alae, "10 peace sss aa tell Hollins College 
Finnegan, ye a "SEER MCV Station, Richmond 19 

~ Pisener, Bari K., 5, 2 .............. 3172 Plyers Mill Rd., Kensington, Md. 
; Fischer, Dr. -e ° Wi nianvetericcommnaaal Medical College of Va., Richmond 
; OS a J SE eects aeee ee Box 702, Blacksburg 
Fisher, Dr. Edgar 7 6 . ssdtecesucrecsestesersconmenes MVCIOGRe , Amherst 
Flemmer, _— John A. TE idein nausea: cee eee Oakgrove 
I IN Wg Beg OP occascctcanasctaccrenavicmonnneee 2319 E. Broad St., Richmond 
Flora, Dr. Dacoalt Rida. Ub xocnacbensoxcecenicnnioennacaasueeenaee Box 837, Blacksburg 
SS Sy OG: Re reece wearer Tee ee Route 1, Richmond 
3 eA Ae SS: ae Se RRC Blandy Exper. Farm, Boyce 
+Flowers, C. D., . eee VLA ee Rees No. 3 Ampthill Rd., Richmond 
Flowers, Prof. M., Jr., 5 .......... Col. of Wm. and Mary-V.P.I., Norfolk 8 
Floyd, Miss Susie Wes 4 shsenainew nae 49 Hopkins St., Hilton Village 
wees, geeey me. 81 2 1800 DeWitt Ave., Apt. 4, Alexandria 


Foltin, Dr. Edgar M., 10 .......Penn. Col. for Women, Woodland Rad.. 
Pittsburg 32, Pa. 


Se ner ee Medical College of Va., Richmond 
I OR A 25, cccueeecatadenmabamneld 317 E. Clay St., Richmond 19 
oO RS Se eae cern 612 N. Main St., Lexington 
Fester-Brannon, Dr. Jerald A., 10, 6............ 918 Floyd Ave., Richmond 
MINIT, SUN BRN DE nc svecesciicciwesectionieinscene 1907 Hanover Ave., Richmond 
ey eee c/o News Leader, Richmond 
Freer, Prof. Ruskin S.. 4, 8 .................... Lynchburg College, Lynchburg 
+French, G. Talbot, 1, 4 —.....................1112 State Office Bldg., Richmond 
ea a SESE erence nent Longwood College, Farmville 
Friedline, Dr. Cora L.. 10, 9 ............ R-M Woman’s College, Lynchburg 
Froehling and Robertson, Ine. ...................... 814 W. Cary St., Richmond 
Fulmer, Dr. John L., 12 .............. School of Rural Economics, University 
Fulton, Harry R., 4 ....................1732 Lanier Place, Washington 9, D. C. 
Furlong, Mrs. Grace M., 4, 5, 9 -0.......eteeeeeeeeee Radford College, Radford 
Po a a a ee eee P. O. Box 618, Blacksburg 
**GAINES, Prof. pew eS ee 3 Bostwick Lane, Univ. of Richmond 
Gaither, Frank H., 4 .................... 1324 Eye St., N. W., Washington, D. C. 
Gambrilil, Miss Peeadian Ch Ry. Renee Cee ee Sees - Waynesboro 
Gammon, Robert H. ...Drawer 670, Southwestern State Hospital, 


Marion 
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Gait Dies Damien GOs niceties 1726 M. St., Washington 6, D. C. 
Garber, Thomas, 5, 2, 7....Room 405, Munsey Bldg., Washington 4, D. C. 
Garreston, Harold H., 5 .......--...--..-2-------- Lynchburg College, Lynchburg 
Garrett. Dr. H. &.,..10) <...-...-.cc00- ese 35 Claremant Ave., New York, N. Y. 
+Gayle, Dr. R. Finley, Jr., 9, 10-........... 409 Professional Bldg., Richmond 
Geldard, Dr. Frank A., 10 _............ 1900 Edgewood Lane, Charlottesville 
Gemmill, Chalmers L., 9 ..................Dept. of Pharmacology, University 
a es ie, coe sineseccaacpuntwonseanadsvnateepeyeoeabeeueeuemanisanaranen Blacksburg 
aL gaa ES) er BEB 303 Letcher Ave., Lexington 
Giblette, Mrs. Catherine T., 10, 6................ 3001 5th Ave., Richmond 22 
Cea: RPE, EIN WY 6. o> Sc ercicsincweneciee ss cicstenseonjlnertoncon net Box 55, Salem 
SER ou” MO RA Oa a “gaan ee eer ann Settee erence onan Cobham 
Gildersieeve, Benjamin, 8 ...Tenn. Valley Authority, Knoxville, Tenn. 
Gill, Miss Helen, 5 ...... 2903 Hanes Ave., Richmond 22 
Gillespie, Miss Emma S. “4... Box 67 Sweet Briar Col., Sweet Briar 
Gillespie, Dr. J. S., Jr., ene Bex 293, University of Richmond 
Gills. Anne. 4 9. ............... Box 296, R-M Woman’s Col., Lynchburg 
Gilmer, Prof. Thomas E., 2 ............ ee eee ee Hampden-Sydney 
Gilreath, Dr. E. ~ Disc ses cdc aceresdhaeoe oR P. O. Box 507, Lexington 
Ne NIN 8 Fas since spe evens vsvewnscomasnapsaynaieegenesa eine RFD 3, Staunton 
Gladding, Randolph N., 5. ..400 Petersburg Turnpike, Richmond 
Gladding, Mrs. Walter, 5, ck eee 925 W. Grace St., Richmond 
+Glass, Miss Jewel J., 8 ........ U.S. Geological Survey, Washington, D. C. 
**%* Goethe, C. M. ..... .........420 Natl Bank Bldg., Sacramento, Calif. 
Gooch, Winslow L., 8, eos ss as ntoahaue ae as oor West Point 
Gordon, Dr. K. M., 5 . ..College of Wm. and Mary, Williamsburg 
Grable, Prof. E. Sherman, 2 ehh Gonos Soret 2009 Foxcroft Rd., Richmond 21 
Graham, Edward R., 4, 3, 9, 11 .... -Herndon High School, Herndon 
Graham, R. Claude, 6 ...................State Board of Education, Richmond 
Gray, James &., 3, - eRe nearal es 4114 Hillcrest Rd., Richmond 
Gray, Walter C.., ; Pe eee eae Ae Box 439, Blacksburg 
Graybeal, Prof. i. C..6. __........B0x 1204, Radford College, Radford 
Grayson, Dr. James MCD... 4 ooo... cco. -cccccsecccccscecseceeseeceneeseoneeee Blacksburg 
ye eee P. O. Box 752, Blacksburg 
Crregory: Caries Ai, li Baa. c ceceeceeasscceceees 2 River Rd., Richmond 21 
Geri. Peramti FE oo isco scence Psychology Dept., U. of Richmond 
Rp ON a SRM ae ntnncak pee ans rnapebeeacresene scents ee Purcellville 
RI TO sg racecar on ..University Club, Blacksburg 
cerewes: A. 0. 6B 8 osc estes 1415 Greystone Terrace, Winchester 
Guerry, Dr. DuPont, III, 9 ..... ....903 Professional Bldg., Richmond. 19 
ps Ee ONE ae er ee University Club, Blacksburg 
*Guthrie, Maj. John D., 1 .......... ..... “Villevue,” Charlotte Court House 
on Ee Oe | ce ener tee eaten -Kearneysville, W. Va. 
a Se ok ee Box 1274, Williamsburg 
*Gwathmey, Dr. Allan T. ........... _.......Cobb Chemical Lab., University 
SO RS sae: aR <r ee e Medical Col. of Va., Richmond 
Hackman, Mrs. Ruth A., 4, 5, 9....68 Jackson, Monroe Terrace, Radford 
Wenerees, Fe Pk ask e ceiseecceecee 4500 Hanover Ave., Richmond 21 
Hagauint, Dir. Carl We, -2icsce-sccc<cecceenee Box 1, University of Richmond 
OE eR eRe eee ee ek se oem, Sweet Briar 
Hancock, Dr. Gordon B., 10) .......ci0s<cicccsiccccene Va. Union Univ., Richmond 
. Handy, : A Bi, Soe. TR |: Ree nee MR aR ae Rit caer on rata P. O. Box 57, Oakton 
“Hanmer, H. Rupert, 5 ..............400 Petersburg Turnpike, Richmond 24 
eS. ao a |e eee 910 Raleigh Bldg., Raleigh, N. C. 


Hansen, Mrs. ees M., 3, 4.7011 Fordham Court, College Park, Md. 
Hansen, Dr. P. Arne, 3, 4. Dept. of Bact., U. of Md., College Park, Md. 
fHartan, Dr. William Ri... § ..................... 329 Greenway Lane, Richmond 
pc ae a hh, aA ore meena ese acer ry Box 4178, Richmond 
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Harrell, Miss Ruth Flinn, 10 .................. .1321 Cornwell Place, Norfolk 
peerria, fi. Pitter ...........-......:. eerie .P. O. Box 6-R, Richmond 
po a a Ei ee ee ee 4426 Boonsboro Rd., Lynchburg 
+Harris, Thomas G., 6 ................. poeaeee dhs ....Box 302, Falls Church 
Harris, Wortley R., 5 .......................--..--.----525 Northside Ave., Richmond 
Harrison, C. James. ITI, 6 .... R.D. 1, Stuarts Draft 
Harrison, Dr. Guy R., 9 __ Professional Bldg., Richmond 
+Harshbarger, Dr. Boyd, 12 Dept. of Statistics, V.P.1., Blacksburg 
Hastings, Nelson, 9 34 Arnold St., New Bedford, Mass. 
Haven, Dexter S., 4 : wibsacaighish tote lancet .. Yorktown 
Heatwoie, Mrs. B. G., 11, 2 _....1411 Churchville Ave., Staunton 
Heflin, Col. S. M., aE eee oe 508 Highland Rd., ‘Lexington 
Hegre, Erling S., 4 _.-..-........Medical College of Va., Richmond 
*Hellebrandt, Dr. F. A.. 9... 4318 Stonewall Ave., Richmond 24 
Henderson, Prof. —_ oe ae ........219 Norfolk Ave., Lynchburg 
Henderson, R. G., ; Lk ao ucoteapaentae acento eee eas ae Blacksburg 
Hendricks, Walter . = “eos 6901 Arlington Rd., Bethesda, Md. 
Henneman, Dr. Richard H., 10. ..........Psychology Lab., University 
Hereford, Dr. Frank L., 2 ............ _Rouss Physical Lab., Charlottesville 
Hesch, Prof. Elizabeth Beaman, RS Radford College, Radford 
Hicks, Mrs. A. B., 5, 11 ................................812 Lexington St., Norfolk 4 
Higgins, Mrs. Lucy S., RTS 4028 Fauquier Ave., Richmond 
Higgins, Miss Mary Craig, 5 .............. 504 E. Oldtown St., Galax 


Hill, Betsy M., 3 
Hill, C. H., 4 .- 
Hillsman, O. .. -. = 
Hillsman, W. as. 
Hilton, Esther A., 4 
Hinton, Dr. William, 10 
Hoagland, A. D., 8 . 


Rah cateatinr ak eeckot eae 1119 W. Grace St., Richmond 20 
ies A eat tee 447 N. Braddock St., Winchester 

sab jiortsees edad 5814 Crestwood Ave., Richmond, 26 
eee See Luray, Alexandria 
eesti ua saan aceon te Sullins College, Bristol 
Pg ae sone 15 Jordan St., Lexington 
SEE SEPT ARON Ne oh AI RIE Austinville 














AUTOMATIC 
FEATURES 


Multiplication 
Accumulative 
Multiplication 
Shift 
Decimals 
Negative 
Multiplication 
Tabulation 
Multiplier 
Transfer 
Division 


Clearance 





Squaring Lock 


MONROE CALCULATING MACHINE CO., INc. 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 


ROANOKE .- RICHMOND - NORFOLK - BRISTOL - LYNCHBURG 
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Hobbs. Prof. Horton H., Jr., 4 ........-..-< 517 Rugby Rd., Charlottesville 
Hocutt, John E., 5 ....... Fo oaetaceeta pene College Apts., Williamsburg 
rElodmes, Dr. Bred. Wis. O) ainsccsccciscccecnccnesese 1000 W. Franklin St.. Richmond 
NNN ee I Oa NO css ce reineornscis reer ee eee Warrenton 
Ps, ee i I ceo ccccininnaateudowcepacannacprenaayy MCV Station, Richmond 19 
Hoge, De. Rancoih Fi, 4  ..2:2<..c22---.505cc0200 1200 E. Broad St., Richmond 
Holdaway, Prof. C. W., 1 ........ SMe eee a ee er aE Box 85, Blacksburg 
*Hollins College ........ Aiceweaen PASE aoa ent a Ss Sone Pee e. Hollins College 
PRIMI, FOE Pa Be aeseceeciagrssesiveeneie india Ky. State College, Frankfort, Ky. 
Hommes, Dr. C. E., I, 4. -.... Raise rrsmeresee ts SR RIESE Box 649, Blacksburg 

pa A ER Sa ee City Hall Annex, Richmond 

Holt, Perry C., 4 .......... East Tennessee State Col., Johnson City, Tenn. 

ge, Be Ree ee er Route 1, Box 117, Blacksburg 

Lo ae Ee Pes ietiegenc sen A eaere ae Box 223, Clifton Forge 

pO a ee eieeioereeeeen ete ene america Siren aE Ferrum 

Horsfall, Dr. Frank, Jr., 1 ........................606 Preston, V.P.I., Blacksburg 

ee RS A a | GR eee 617 W. Grace St., Richmond 
Hostetter, Prof. D. Ralph, 4, 8........................ Eastern Mennonite School, 
Harrisonburg 

Houchins, Miss E. Steele, 10, 2 ...State Board of Education, Richmond 

js | a Se Se eee 523 Fairmont Ave., ‘Winchester 

Houtz, Miss Sara Jane, 9 .......... Medical College of Virginia, Richmond 

Howard, Miss Marianna V., 4, 5 -............. 502 Mulberry St., Martinsville 

RR, Fe Me, dig. Osean es coos acne egress oe Lexington 

[a ae Pe): ie Rouss Phys. Lab., Univ. Sta., Charlottesville 

I Te UN a cs cases cencanciaruseevere ener Drawer 1080, Staunton 

Hubbard, Robert M.., 7, 5 ...... P. O. Box 1881, Univ. Sta., Charlottesville 

Hubricht, Leslie, 4 ....... Bote ccipce ool Oat one 912 Main St., Danville 

pe RR nS See ne ee coer Le eee Bremo Bluff 

pc so oa SE. ences 112 So. Columbus St., Alexandria 
i Se. Sl eS eee weneem era nen 3007 Napoleon St., Blacksburg 

aR | eee MCV Station, Richmond 19 

Hughes, Dr. Roscoe D., 4, 9 ................Medical College of Va., Richmond 


*Humphreys, Dr. Mary E., 4 ........ Box 127, Mary Baldwin Col., Staunton 
Humphreys, Miss M. Gweneth, me sue R-M Woman’s Col., Lynchburg 


Hunt, gg 4 le i Ap won seceneatoesesmeaterests 1411 N. Shore Drive, Norfolk 
Hunter, Dr. AE ESR eee anes Virginia State College, Petersburg 
Hurd, Dr. Py W.. 10, 6, . aoe -Medical College of Va., Richmond 
URINE, RN SER ites Bsns oacenksnanrvccinientuey ontsanwan rms ani eS Blacksburg 
Husted, Dr. Ladley, 4 .................... Miller School of Biology, University 
Pratzer, De; Sane Wh. Sw ccsccccccvivwccecesstece 124 Moncure Drive, Alexandria 
IGGERS, Miss Lena Ruth, 9 ~....00...... 3001 Monument Ave., Richmond 
eR ae ee ee 818 Marye St., Fredericksburg 
Imus, Dr. Henry A., 8 ..907 Crescent Drive, Alexandria 
7Inge, Dr. Frederick D. Decsiicatecce circle Hampton Institute, Hampton 
Ingles, Andrew L., 4 ................. .1006 — 3rd St. West, Radford 
1 a aR) a SS “en en 405 Amelia St., Fredericksburg 
se tanec Dugene 1..,.4. 5.9 <.......-...6033 1322 W. Broad St., Richmond 

OCHBON, SOUPS Bi, Doan. jaccciscsnicccessccicacedeeceeees 1400 Park Ave., Richmond 
be ae, a een eens re Box 527, Blacksburg 
Jackson, Dr. I. A., 9 ....... 323-A South Randolph St., Richmond 
James, Col. Harold Cae Ce eanaraet Kable Station 2, Staunton 
Janssen, Dr. Bdith M., 2 <2... -2..--ccceeiccsceas Harvard College Observatory, 


Cambridge, Mass. 
Jarman. Br. A. M.,.6,. 16 .........:...<.... 1872 Winston Ave., Charlottesville 
SECU NADIR a oP wie caeice ccc panceacomacnancnceisgutave 1216 Lorraine Ave., Richmond 
Jeftrers, Dr. George: W., 4, V1 .2-.c.c..ccc ne ecciccisceccceseeccs Route 6, Farmville 












































416 The VIRGINIA ACADEMY of SCIENCE 


Jotneon, Dr. T. F., 9, 4 2.2.2... Va. Agri. Exp. Station, Blacksburg 
emai Te eae 3. Ty BD ancients 429 High St., Salem 
Johnson, James A., Jr., 5 ............ 1123 State Office Bldg., Richmond 19 
pO ae Se: al De ee Washington High School, Norfolk 4 
Un, NN tg ID aaaniciss cs etic eenescasens Hollins College, Hollins 
Jones, Dr. E. Ruffin, Jr., 4...... Dept. of Biol., U. of Fla., Gainesville, Fla 
I I eo ccc ccccccnseensorpeniceee os nace -Box 448, Orange 
Jones, Homer D., Jr., 8 -..... oopaeels .29 Rumstick Rd., Barrington, R. I. 
Jones, J. Claggett, 5 ~ ot oe ee 805 Overbrook Rd., Richmond 
Jones, Mrs. Louise L., 9 ................................MCV Station, Richmond 19 
Jones, Muriel M., 3 nities MCV Station, Richmond 19 
Jopson, Dr. Harry G. M., 4. nea Bridgewater be Bridgewater 
Judkins, Dr. W. P., 1 - eee ..V.P.I., Blacksburg 
Jurgens, Mrs. J. F. B., 4. pth at A ea Rees ..... Bon Air 
: KAPP, Mary E,, 5 ...................901 W. Franklin St., Richmond 20 
Memeey, Meemert Fi, O86... & oc. csccccereeemnnen .2419 Hanover Ave., Roanoke 


. PN NEE ooo sccccacevecisesecoowsesees 201 Matoaka Court, Williamsburg 
i eS cesar 404 N. 12th St., Richmond 19 
: maynart, Mies Marion @., 4 ...........-.....---c.-csecreee, 202 Broad St., Salem 
a RE eee eer P. O. Box 667, Richmond 
I TIN RE, WA. 5 sccsonitveesuunetunenentceoranunseceelcmemanaes Box 607, Ashland 


Keith, B. Ashton, 8, 6 ...................: General Delivery, Washington, D. C. 
a ON" ft a eer eee eee University of Richmond 
} ROR: ES SDE een ese eee eee PSE ELS See ene et: Wise 
4 OES eS Radford College, Radford 
: Kemp, Miss Catherine, 11, 5 ...............00..... 3110 Webster Ave., Norfolk 
‘ Kepner, Dr. William A., 4 ...................... 29 University Place, University 
: ES rere ene ee Box 1041, University 
> I ONIN Ms nsencecincnduinsnndesanpkesodgemindionencel Box 707, Buena Vista 
Keyser, Dr. Linwood D., 9 .................. 409 Medical Arts Bldg., Roanoke 
Kimbrough, Dr. Raymond, 9 ............ 12900 Euclid Ave., Cleveland, Ohio 
po “a a een a Box 563, Blacksburg 
| SS OSS 2 SS eee er eee nnn reer Box 1873, University 
q manner, Pret. Bertram YW... dts. Fcc. ciiccceccna-. Box 159, Blacksburg 
. a EE ole SG SREIRCe Seereeenerre eee eee: EEN ee Concord 
a 4403 Maury Ave., Norfolk 13 
Klinesmith, Miss Mary Annette, 10...Bx 1551 Col. Sta., Fredericksburg 
Kobs, Miss Edna, 4 ............ Box 221, R-M Woman’s College, Lynchburg 
q i a, Ss eee. 1305 North Adams St., Arlington 
> Koppel, Leopold, DO resin cance secant Sat eee 1600 Valley Road, Richmond 


Krause, Dr. Heinrich, 4, 9, 6 ....511 W. Government St., Pensacola, Fla. 
Kreshover, Dr. Seymour on aneiss ......1204-A Willow Lawn, Keswick 


Gardens, Richmond 


Kreigman, Mrs. Lois S., 10 ................ 1001 W. Franklin St., Richmond 
Rrug, Or. Robert C., 5 ........... Dept. of Chemistry, V.P.I., Blacksburg 
Kunz, Walter B., 5, 2, 6 ........ American Viscose Corp., Marcus Hook, Pa. 
Kupfer, Dr. Henry G., 9, yy Sa eee 1200 E. Broad St., Richmond 
i. a ee eee ..State Board of Education, Richmond 16 


LAMBERT, Dean J. Wilfred, 10 ....Col. of Wm. & Mary, Williamsburg 


y+Lancaster, Dr. Dabney L., 6, 2 ....... ........Longwood College, Farmville 
Lancaster, J. * ape 6 . Pe. ..........-.18 Raleigh Court, Charlottesville 
*Lane, E. H., scecaeecanee The Lane Co., Aliavista 
Langston, Dr. He nry J. ‘9 Cor. Main St. and Jefferson Ave., Danville 
Lankford, F. G., Jr., .......Peabody Hall, University 
Lapsley, Miss Mildred, _ eee James Monroe H. S., Fredericksburg 
y+Larew, Dr. Gillie A., makes _.R-M Woman’s Colle ge, Lynchburg 


Larsen, Dr. Paul S., 5 EE , Med. Col. of Virginia, Richmond 





ower eer Se ee eee See ee ee ee eee 








* * 





PROCEEDINGS 1949-1950 417 
ESR OI No I aac eocennnnnetbanseadadccamstaceanscentenee le Claremont 
Lawrence, William F., Sr., 3, 4......1724 Matthews Terrace, Portsmouth 
Layman, Jonn: C., 2 .<................. NF dees 307 Eheart St., Blacksburg 
bee, Ear. Cima. TF . ..ccniccsccc-concsene: a dedn ce aakesvenGe es Box 157, Blacksburg 
Rh, ee PANN Oo To vcs ccnp poset entered Sweet Briar 
[Fo a eee neers University Club, Blacksburg 
Floetmian, Bir. awa, FeO a a icese cnc cicscsentctecsenihewaee Box 1596, University 
Leidheiser, Henry Jr., 5, 2— 

Va. Inst. Sci. Rec. 326 N. Blvd., Richmond 20 
Levin, Neal T., 5 ............................6932 9th St. N.W., Washington, D. C. 
Levitan, Max, 4 ................... aiceontes Biology Dept., V.P.I., Blacksburg 
‘Lewis, Dr. Ivey IAP sc anger esnccecta oe ee 11 E. Lawn, University 
PN RI GMI RIE M  gxsiceic cs encssucecassdsdacaumiadsvanvbbacarthacdetee RFD Box 36, Brodnax 
Lewis, Miss Virginia e 1 i 6 oe eee Culpeper 
Lieberman, Lionel M., 9, 4........... 1824-A Univ. Circle, Charlottesville 
VR A, Bos dg RR ean SOR RO Meme Hampden- -Sydney 
Rc RPE ie: Se Ree ene Scar Sella Box 739, Blacksburg 
Eibiare) Waitiiens ©)... 2--...2.-2c..000cccceccsccces. 22 7th St., N. E,, Atlanta 5, Ga. 
JB oy ae, a, ae | a cra eae eee En) Roanoke College, Salem 


” 


Lindsay, J. R., 5. ........ Bur. Ind. at State Office Bldg., Richmond 
Limmeta, Dr. TH. 2, 12 cscs acces 1234 Hill Top “ Charlottesville 


Ue ee ae renner ee tn eee! V.M.I., Lexington 
*Littleton, Dr. Leonidas R., 5, 2 .......... 1611 N. Greenbrier St., Ar lington 
Lockwood, Charles W., 6 -........::-.......... 164 Rugby Rd., Charlottesville 
EREiG | Me Ug de cian oa cn ee Box 767, Blacksburg 
Lothery, Prof. Thomas E. Jr., 2...P.0. Box 679, W. & L. U., Lexington 
EO Vie, Dr Bie Bg F< nsncecenceves : eee -University of Richmond 
Pog. Ma RT Ee , saa an 140 E. Union St., Wytheville 
Lucas, Prof. James BS. -Blacksburg 
Lummis, Francis L., 2 .... 2-004 Naval Ord. ‘Lab., “Silver ‘Springs, Md. 
Lutz. J. A., de... 1, 8 DS i ee ee Agronomy Dept., V.P.1., Blacksburg 
Lutz, Prot. Mowert Bi. 5> <...cc.c6cecccecccseccscd Cobb Chem. Lab., University 
Lynch, Dr. John P., 9: ...............-2......- 1000 W. Grace St.. Richmond 20 
EsVOUS,, POE. THOMOG. Dac onsse cece aseesecuces Professional Bldg., Richmond 
MacCONNELL, Mrs. William, 10 .................. 803 Church St., Lynchburg 
a Pe a: Se anne nee 906 Forest Ave., Richmond 
Mahony, Harold E., 5, 7 ............ scesccecoreree- MMCTCK and Co., Inc., Elkton 
*Manahan, Dr. John E., 2. 4 ..... secaceresersnrssvees A POOLOLG COMERS: Radford 
fy ae a a fh) [ee Va. Council of Highway Res., 

Thornton Hall, University 
Mankin, W. Douglas, 4 .............. aaa en Se, Sa eee -Herndon 
WR, SONN P TU nnn iscsi rcninecesecenens 1710 A. Park Ave., Richmond 
Markess, Dr. D. G., Wicticer E. R. Squibb & Sons, New Brunswick, N. J. 
Marshall, Prof. Nelson, ae _............Wa. Fisheries Lab., Williamsburg 
Martin, Dr. Mabel FF... 10, 5, @ .............-.20.- Box 58, Springfield, Mass. 
+Martin, Dr. Walter B., 9 .........................521 Wainwright Bldg., Norfolk 
"Massey, Prot, A. ., 4.2. ......0ccccccsccsccsnsseessensssssssoevtncne sc GOR Oo, DIBCRSDUTE 
A ae Si ee eee ee Box 185, Blacksburg 
pe a ee eee eee ee : -Box 375, Chatham 
Mattus, Dr. George. 1 ................. ..Agri. Exp. Sta., V.P.I., Blacksburg 
Maurice, Mrs. Elmira C., 6, 4, viet? 1208 W. 45th St., Richmond 24 
i | Se eee ..1208 W. 45th St., Richmond 24 
Maynard, Wm. R., 4 . 700 Maple Ave., Richmond 21 
Mayne, Alvin, RR “Winston School of Finance, Philadelphia, Pa. 


Mays, James W., 4, 11 .......St. James Terrace, Apt. E-2, Newport News 
ie ee ae, rr ee mesh soeueel Longwood College, Farmville 
McCracken, Prof Robert F., 5 ... ........2021 Broad St., Augusta, Ga. 
McDaniel, Dr. R. R., 2, 12 .......... Virginia State College, Petersburg 


*McDarment, Capt. Corley .............. Apt 22, 1108 N. Pitt St., Alexandria 











seh Meee ee 


The VIRGINIA ACADEMY of SCIENCE 














The 
Temp-Trol 


CONSTANT TEMPERATURE 


a CIRCULATING 
SYSTEM 


@ The Temp-Trol Constant Temperature Circulating System 
was originally designed for circulating a liquid of controlled tem- 
perature through a refractometer. It has been applied to polari- 
meters, viscosimeters, incubators and colorimeters. 


@ The temperature range is from room to 210° Fahrenheit 
using water as a circulating medium. An external cooling system 
may be connected to the built-in cooling coil of the bath for opera- 
tion below room temperature. 

@ The bath is stainiess steel outside and tinned copper inside. 
Insulation is glass wool. 


@ The pump motor, water level indicator and control box 
containing the merc-to-merc relay, line switch, high, medium and 
low switches and neon pilot lamp are all mounted on the bakelite 
top and can be removed as a unit. 


Phipps & Bird. Juc. 


RICHMOND, VIRGINIA 
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Saleeby, hy Vv. hssstte sapeeeatsbaSepaiesiaye encanto aacuseeeceiel 2406 Lee St., Hopewell 
pemuel. Boyd L..,.5,. 1 ...:.c5ccccscccsvececcs 1123 State Office Bldg., Richmond 


Baneers, Se. WW. © ................ aa anlecanticcateecee eaten Box 79, Blacksburg 
Sands, Prof. — BD, Sete eneee deine ie 406 Robin Rd., Williamsburg 
Sanger, Ne a ', ea Med. Col. of Va., Richmond 
Sarle, Charles 1 F., 12...Bur. Agri. Economics, Washington 25, D. C. 
Sarver, - Br PAE AD cid cincadecancgussdnck ores American Viscose Corp., Roanoke 
+Scherer, * RE re eet 820 W. Franklin St., Richmond 
Scherer, . 1 ee a ne Box 80, Blacksburg 
Schxc enbaum, Alexander W., 5. 7 3102 French St., Richm: nd 
Schultz, Miss Helen H.. 9 ...................... .1213 Rowe St., Fredericksburg 
Schumacher, John D.. 5 ESRC Re Seems AEE Ss 753 Virginia Ave., Salem 
a tS 28 a eee Allied Arts Bldg., Lynchburg 
peott, Fomtame, H.. 1 ......................... Dept. of Horticulture, Blacksburg 
Scott, Frances seein DD -nseeendaee Woodstock Apt. 12, Lynchburg 
Semen, wreeorie St. ©, 2 qn. ccc ses, 4600 Coventry Rd., Richmond 21 
RE UNINC MU TUNMEN IID, os oss dave ceecvcoraccetcncscceneseqsicenneobectenee ee Richmond 
a dl a a a eee Vencnknapeioudeehsnigs Blasko ane Box 522, Blacksburg 
we eee 3141 Griffin Ave., Richmond 22 
i ae a ar Box 278 Madison Col., Harrisonburg 
Nad” A eens memes Sine Pearse Box 112, Blacksburg 
Memnuivie, “Tilton FB. 7, Banca. cccccccssesecsncncscccene Thornton Hall, University 
Sheldon, Frank, 2 ........................ R.P.I., 901 W. Franklin St., Richmond 
Sheppard, Dr. L. Benjamin, 9 .........301 Medical Arts Bldg., Richmond 
Bneppe, Robert Leon, 7 ...............--c.0ceessscesesees. Thornton Hall, University 
Sherwood, C. S., ITI, 5, 6, 8 ........... acer 111 West Rd., Portsmouth 
Gn@ids, Prot, A. amelie, 4 noon cncsscccscoecescceccseccs. Box 113, Emory 
Shields, Dr. James Asa, 9 ...................----- 212 W. Franklin St., Richmond 
mncses, Dv. Ditlerd M., Jr., 5, 9 ............0. St. Elizabeths Hospital, 
Elizabethton, Tenn. 
Shomon, Joseph J., 4, 6 .............-.. jeiointiareea 826 E., 45th St., Richmond 
a Se ae a Se eee. 310 Paul St., Harrisonburg 
Showalter, Dr. John F., 6, 10 ..................... 312 North 9th St., Richmond 
Shuey, Dr. Audrey M., 10 .............. 1059 Rivermont Terrace, Lynchburg 
ae ee 613 Stockton St., Richmond 
ERS, Cog: ER OREO n ane Ses enn ne nee en ene en nae Blacksburg 
Siniey, Dr. William W.., 9 ....................... 419 Third St., S.W., Roanoke 11 
ieee. Pie, Gordon, 10 .......c.....020-:0...-00- 2609 Laburnum S.W., Roanoke 15 
Silliman, Miss Frances E., 4 .............. Bridgewater College, Bridgewater 
Silverman, Dr. Irving R., 6 ...............--...-------0--- Radford College, Radford 
*Simms, Dr. Reubin F., 9 .................... West Ave., at Harrison, Richmond 
Simpson, Dr. J. A. G., Jr., 12 ............ 2215 Monument Ave., Richmond 
eh ae ee eeeseee eer Stratford College, Danville 
EE eS eeenenee Med. Col. of Va., Richmond 
IN ii I, EOD. ..cccoucchcnctcoumasnnpspumarecansbetmareian clr anaee Ashland 


Sims, Clifford, 12 


Fb eae -o-.----s------4617 Sweet Briar Rd., Richmond 
Sinnott, Allen, 8 . 


shinoucmin ace 1604 Greenlead Lane, Charlottesville 


I I 0. cin ca eaisdenwinecsteneadetigneseenencnieeen RFD 3, Lehighton, Pa. 
Sitterson, Miss Louise, 11 ...................... 118 Warren St., Apt. 1, Norfolk 
Skinner, W. French, 3, 9 ............ State Health Dept., State Office Bldg.. 

Richmond 
Skowlund, Miss Helen, 9 ........................ Med. College of Va., Richmond 


7Emart. Dr. Robert F. ............................ Box 108, University of Richmond 
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g yO CO | | rc eS 26 Elm Ave., Hilton Village 
. "Sout. De. DC. ..:.:... University of Virginia Hospital, Charlottesville 
a. +Smith, Foley F., 5, 9, 1 ..............-.----- scnaebaniteetooen Box 1395, Richmond 
Smith. G. Pedro, JY., 5;: 2). 7 <----sccc--3-0 Cobb Chemical Lab., University 
m Smith, Dr: Jamres: T.,. GO» q.c..225.-200..0.-ncecsiecrcass 1008 W. Grace St., Richmond 
ll Smith, Dr. J. Doyle, 5 ........................Med. College of Va., Richmond 
ll Smith, Dr. Leroy, 9 ................... atic 617 W. Grace St., Richmond, 20 
id ‘Smith, Letoy £5. 7, ©: ....2-ccccccccix American Viscose Corp., Roanoke 
g Smith, Mary Ellen, | TS SAS ene 203 Washington St., Blacksburg 
rg ae ee ee aad Kearneysville. W. Va. 
d Snyder, Glenn J., 10 ....... Warren County High School, Front Royal 
C. Somumierwirie, Bie. BC TO) xn se. cccsseccesdecanccanes 307 Vernon St., Lynchburg 
ce Southward, Ronald W., 5 ...................... 3922 W. Franklin St., Richmond 
1d Southward, Dr. W. R., Jr., 9.............3922 West Franklin St., Richmond 
rg Spalding, (2S a ee ne: 820 W. Franklin St., Richmond 
id Speck, Mrs. Miriam — aoasee sees 2732 Wilson Blvd., Arlington 
rg Speidel, Dr. Car] C., 9, 4 ...... evens 1 West Lawn, University 
m Spencer, Dr. Hugh M., 5. .......-<.:-.-cccccss: Cobb Chemical Lab., University 
rg Sprague, MBAOC Bi, xan eccecscnse-nosces Sweet Briar College, Sweet Briar 
rg eS non Mill and Brewood Place, Camden, S. C. 
rg Se a SE OS nee anaes enter Main St., Lexington 
21 Stephenson, William J., 8, 7, 4 -............4825 North Lane, Bethesda, Md. 
1d Sterns Die. DCC GC Ree soso nen ees ees Box 361, Blacksburg 
rg stetson, r..Jonn M., 2 ...............:-0...< 232 Jamestown Rd., Williamsburg 
22 pt ae ee ES Sr 232 Jamestown Rd., Williamsburg 
rg Stevens, Miss Eleanor B., 11, 2, 5, 4 ........ Foxcroft School, Middleburg 
rg Stevens, Dr. Kenneth P., 9, 4. ..................:- 7 University Place, Lexington 
ty Stewart, Prof. Josephine, 4, 2, 3, 9 ................ Radford College, Radford 
ad Saf, MeHenry Lewis, T10, 4 ..........--c-cssse<ss. 1310 Meadow St., Roanoke 
rd Stipe, Dr. J. Gordon, Jr., 2 .R-M Womans College, Lynchburg 
ty Stirewalt, Margaret A., 4. 1300 Maine Ave., S.W., Washington, D. C. 
th a a a 2 ae eeee eran! eee Route 1, Box 451, Clinton, Md. 
ry +Stow, Dr. Marcellus H., 8 ............ 405 Morningside Heights, Lexington 
nd *Strauss, Lewis L., 2, 1, 9 ...............15 Broad St., New York City, N. Y. 
al, Strickland, Dr. John C., 4 .... -Biology Dept., University of Richmond 
n. WN SRE LONG EMAIUNUNRIG SEDs occ ces snnensenieninugudessceecsuevesecees Fine Creek Mills 
nd Stucitien. Dir. MilMegarG, J qq... cccecccecesessovsececcssceed Sweet Briar College 
rg Stutzman, Karl aH., = Saeceesiss _.......6103 Patterson Ave., Richmond 21 
nd Sullivan, Miss Anne, 10 .......................... 3305 W. Grace St., Richmond 21 
rg Sumpter, Charles E., ‘4 i, Tc aieh nec onn ies aad ese ae esa eee Goochland 
nd BREE EMCO Be «coy ncnteroawsi cs minteiahh ieavepmmeneripeacemeseiicbimsnseubecisiaeaees Fort Defiance 
rg a ae oS COD a ee Statistical Lab., V.P.I., Blacksburg 
11 #Sutton, Dr. Lee E., 9 1200 E. Broad St., Richmond 19 
15 dn nd A ak OE RESER aeaR arene eteriecme terete Phas aus abet ee tae | tn Tunstall 
er a MNT NI nc enp sown ees aati Sweet Briar 
rd oe eng ec nr 119 Chandler Ct., Williamsburg 
nd Swertferger, Dr. Floyd, 6, 10 -................... Longwood College, Farmville 
nd Sykes, John M., 12 Sr nee: 2216 Brandon Ave., S.W., Roanoke 
lle Szebehely, V. G., 7 .......... ‘Applied Mechanics Dept., V. PL, Blacksburg 
oe TALBERT, Mrs. Rosalie R., 4— 
nd U. of Wisconsin, Dept. of Zoology, Madison, Wis. 
lle Tanner. Mrs, Agnes Vicars: 11, 4 ................0....... Box 429, Victoria 
af ME I REN oso os ceincanesestericiteeeee Hollins College, Hollins 
1k PONT IN NNN MB se iccsccnc ct vsnectocncangeetaresee 737 Arnold Ave., Richmond 
ig. Re ee ee OS a er 1027 State Office Bldg., Richmond 
nd SGN, MRR Be Sieccnsccatcceticcncnesiti cami University of Richmond 
nd Ce ae ees -American Viscose Corp., Roanoke 
nd Taylor, Lucy Ann, 4 ......... .....4010 Patterson Ave., Richmond 21 
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Laboratory and Industrial Chemicals 


Chemical Equipment 


Complete Stocks — Prompt Service 





POST OFFICE BOX 828 


DURHAM, NORTH CAROLINA 





ANALYTICAL BALANCES LABORATORY REAGENTS 
COLORIMETERS COORS PORCELAIN 
HOT PLATES FILTER PAPERS 
MICROSCOPES KIMBLE GLASSWARE 

PH METERS OVENS 
REFRACTOMETERS PYREX GLASSWARE 
TUBING SPECTROPHOTOMETERS 


CENTRIFUGES IRONWARE 
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Taylor, Dr. Milidred) Fh. ......ic..scc00.c:2. Mary Baldwin College, Staunton 
goo. a. age a > Se cre Statistics Dept., V.P.I., Blacksburg 
#Thalhimer,. Morton G.., ....................:..- 3202 Monument Ave., Richmond 
gid oh oie a Soe os ae Cobb Chemical Lab., University 
Thomas, Dr. Minor Wine, 10, 6 .................... ..Radford College, Radford 
‘Thomasson; C. L... 11 ...... be tegen area eae .134 College Ave., Danville 
jthompson, Dr. Dudley; 5. 7 .............. Dept. of Chem. Eng., Blacksburg 
Thompson, Dr. Lorin A., 10 ............703 E. Jefferson St., Charlottesville 
Fhompson, M. Weldon, 6 ....................... Lynchburg College, Lynchburg 


Thompson, Norman R,, 4....Dept. Animal Husbandry, VPI, Blacksburg 


*Thomsen, Dr. Lillian, 4 -....00..0000....... -Mary Baldwin College, Staunton 


Thornton, James E., 4...Com. of Game and Inland Fisheries, Richmond 
Thornton, Dr. Nan Ks 5 ........Box 292, R-M Woman’s Col., Lynchburg 


‘Thornton, Dr; S. F:, 1 .............. ee Wate Te -Box 479, Norfolk 


Thuriow, Dr. Williard R., 10— 
Psychology Dept., Peabody Hall, Charlottesville 


TAGES Ee et hs ke seeder Box 2160, Norfolk 
cco: MD OSE £28127 Re as eee _A.B.C. Board, Box 1395, Richmond 
Toone, Dr. El: “aig oe ae: re 1200 E. Broad St., Richmond 
Trainer, —. i ok SE 71 Oxford Ave., Cambridge 38, Mass. 
Trattner, Sidney, a: GU Renee 1210 Confederate Ave., Richmond 
Trout, Dr. William B., Jr., 5 - ..Box 64, University of Richmond 
Truitt, Prof. R. W., 7 o......-..-.....-116 ‘Lake Boone Trail, Raleigh, N. C. 
ek ae eee, age Ry pn eee ene S Cle, 20 W. Grace St., Richmond 
frormmer, Dr. J. Vs. ae, O@ scsc..sx ...804 Professional Bldg., Richmond 
Turner, Dr. Thomas W., 1 ..........................Hampton Institute, Hampton 
"EMINTICE, Wee Vic, alice Be oekiaceecsscctncsceacesenss 707 N. Main St., Blacksburg 
Tyler, George W., 12, 2 ..... Naval Electronics Lab., San Diego 52, Cal. 
Tyler, Dr. Gilman R., 9 .... --.e-.---..----810 W. Franklin St., Richmond 
UNDERHILL, G. W., 4 ...... _ ......200 Washington St., Blacksburg 
pon ARE oe SER | eee eee 301 E. Franklin St., Richmond 
‘The University of Richmond ..............................University of Richmond 
*University of erg i siieeeadcaaiaiiaieciaxs pesvaassiniicd snepiiedies edie aaa University 
I re Ba cg tls acres caren sonsedecnraanaavchncseecen P. O. Box 667, Ashland 
Updike, Mrs. I. A. 4 6 peste raceleateperigeoioe anette P. O. Box 667, Ashland 
Minas. Sor Oe Ba Fee, ES ences cece ‘Thornton Hall, University 
Ussery, Hugh D., a ee a ae Box 187, Blacksburg 
TVAL Eerie, ©. Braxton, 5, © ....c... ccc cess Box 1214, Richmond 
Valentine, Granville G., Jr., 5, 9, 3 .........--.-..<s-c<s-: -Box 1214, Richmond 
WI. To TSE aia kcanesdideesnicccccnsvccsnacmnccndannd P. O. Box 141, New Castle 
Van Engel, Willard A., 4............2020000000...... Va. Fisheries Lab., Yorktown 
Vass, Miss Thelma Gene, 9. ..Box 726, Coalwood, West Va. 
Venable, Douglas, 2 ...........1..<......:: 44 University Circle, Charlottesville 
*Vilbrandt, Dr. Frank C., 7, ES ne = Box 126, Blacksburg 
Vincent, Dr. lt RRR seers Oe Longwood College, Farmville 
Vingiello, Dr, Prank A., 5 .................- Chem. Dept., V.P.I., Blacksburg 
TA aS PI I 8 os so cnn taindidenenwnd et verecueccivalael Box 4178, Richmond 
“Virginia merptary Institute .......2::.<.....:.:. imcicstciomaeehes Peacsreee Lexington 
*Virginia Polytechnic Institute -.2....2....0.00.0.ccccccsseseceeseeeeseeeeeeeeees Blacksburg 
von Elbe, Dr. Guenther, 5 .......... U.S. Bureau of Mines, Pittsburgh, Pa. 
Vyssotwicy, Dr, Alemander DW... 2 c.-....<ccccsccisecn-o-c-. Box 1535, University 
WAKE, Orville W., President, 6 .......... Lynchburg College, Lynchburg 
Weather, Tip. Peal Ai 6 oon cececceceseecsccccces 339 Woodland Ave., Lynchburg 
Ro ey Oe aes een 514 Progress St., Blacksburg 
bo Ae ee St: ree: 2901 West Ave., Newport News 


Wall, Mira. W.-Germon, 11, § ........:0.:.-.--.0.. -Route 1, Box 205, Radford 
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SEO WR Ooh in MCV Station, Richmond 


Wallerstein, Dr. Emanuel U., 9 ...........................- Prof. Bldg., Richmond 
+Walton, Benjamin F., 6 — ; 
Supt. of Schools, Brunswick County, Lawrenceville 


Walton, Miss Harriett M., 114 -........... St. Catherine’s School, Richmond 
Walton, Dr. Leon J., 9 .................. 713 Shenandoah Life Bldg., Roanoke 
Wares, Miss isetie, 4 ...................-.........:.. 1116 E. Main St., Danville 
Watton, Mies Margaret, 4 .................................. 1116 E. Main St., Danville 
a a Be ee gee c/o N and W Ry. Co., Roanoke 
Warren, Dr. Charles Ru, 8 ccceccsccees------ Davidson Park Apts., Lexington 
Warren, Dr. Percy H., 4 .....-...-.-.:20-0--00-- Madison College, Harrisonburg 
Wartman, William B.. : i een 601 Roseneath Rd., Richmond 21 
_ A) SE a) 2 Medical Arts Bldg., Richmond 
*Washington and Lee University.....c/o Marcellus H. Stow, Lexington 
‘epee, Dees ME. A. 2, B_.cncnec 1151-40th St., Newport News 
8 Watkins, Peter H., 5, _ eee c/o Chem. Eng. Dept., VPI, Blacksburg 
a eee eer ee WE, © ees ee Box 75, Blacksburg 
> Watson, Dr. William L., 1............ Box 27, Va. State College, Petersburg 
- ES, ee aE Box 1264, Medical School, University 
a Sere 303 Letcher Ave., Lexington 
5 Weiss, Lionel, 12 ..........Dunnington House, U. of Va., Charlottesville 
“4 i a eee Box 669, Newport News 
_ oo OE i Se ee ae eae oeer Madison College, Harrisonburg 
x TU, MI Wc i ceeetitaetscaeerccacran bene White Hall 
- Westbrook, Dr. C. Hart, 10 ............... 3230 Patterson Ave., Richmond 10 
i Wetzler, Dr. Wilson F., 10, 6 -......-.-.0..0.-.2-.--. 348 College St., Lynchburg 
= Wheeler, Dr. Charles H., TI, 2, 12 —.............. University of Richmond 
a Whidden, Miss Helen L., 5, 2 ~.............. R-M Woman’s Col., Lynchburg 
a White, Miss Irene Estelle, © sscciieeeemeae MCV Station, Richmond 
= White, Dr. O. E., *. ene ee pert on Se Blandy Experimental Farm, Boyce 
> White. Willard i Rete eam Naas Sat +S 1010 Foxcroft Rd., Richmond 
*Whitehead, W. M., ra sossesesseeseseeseeeeeeeeeeee-Wirginia State School, Hampton 
- Whitehurst, Miss K. E., 10 ................... Va. State College, Petersburgh 
- Whitehurst, Walter R., Jr., 4 ................ 7 Valley Circle, Charlottesville 
a a, oa eee 133 Bollingwocd Rd., Charlottesville 
Lo A 904 Spring Hill Rd., Staunton 
Wilkerson, ee ae ie | SER ener een oa ne ee eee Prospect 
A Re Rt. 2, Box 284-AA, Portsmouth 
Williams, Carolyn, ¥s 3 Ee (ciaicaleeectiiae 3418 Hawthorne Ave., Richmond 


**Williams, Dr. Carrington, 9 .............. 805 W. Franklin St., Richmond 20 
Williams, Miss Elizabeth R., 10 ~.......020022000002.... Box 476, Hollins College 


**Williams, E. Randolph .................. Va. Elec. & Power Bldg., Richmond 
"opens, Loews C.. 6, 12. 36 ................ 1001 E. Main St., Richmond 
Williams, Prof. Marvin Glenn, 4, 8 ............ Bluefield College, Bluefield 
Wiltems, Dr. Myra A., 4 9 ......................... 14 N. Laurel St., Richmond 
Williams, Dr. Stanley B., 10 ....... Col. of Wm. & Mary, Williamsburg 
biog Lf rae 1109 W. Grace St., Richmond 
pu a a” eh enema University Hospital, University 
Wilson, Dr. E. Justin, “* 2 5, 7 ...417 Christopher Rd., Richmond 21 
re ee a OD VPI, Blacksburg 





Wiltshire, Mrs. James W., Jr., 4— 

Box 221, R-M Woman’s College, Lynchburg 
NG Bi BD cacti Box 425, V.P.I., Blacksburg 
Wingo, Dr. Alfred L 6 5, 1 10 ....... State Bd. of Education, Richmond 
Wolensensky, Dr. Edward, 5 ...................... 1556 N. Bryan St., Arlington 


Ce Se > eee 2327 Harrell Ave., Norfolk 2 
Wood, John Thornton, 4, 6, 11 -................. Va. Fisheries Lab., Yorktown 
Be ES re a eee 9 Bagby St., Staunton 


Woodward, J. B., Jr., Pres. and Gen. Mgr., Newport News Shipbuild- 
ing and Dry Dock Co., Newport News 
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;Worsham, James E., Jr., 5, 2 ....Box 4968, Duke Station, Durham, N. C. 


WR a ee SOs a 4902 Old Brook Rd., Richmond 21 
Werte Oe. a at Se es 4505 Augusta Ave., Richmond 21 
VATS: Dr. Harry B10: .....:.......... Fceraceteeeioneas -Box 1021, University 
Yates, Mrs. Mary Stewart, 10 ..................................Box 1021, University 
no ONS Ge ee ee Renee Cobb Chemical Lab., University 
Young, Dr. H. N., 1 - Va. Agri. Exp. Station, Blacksburg 
Youden, Dr. W. J., 12 ....Natl. Bur. of Standards, Washington 25, D. C. 
ZEHMER, George B., 6 ........ .....Extension Division, University 
Zimmerman, Henry D., 5 .... _........-.-.2416 Lakeview Ave., Richmond 
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Student Members 
1950-51 


ABBOTT, Betty J., 4 —.. ...105 Leslie St., Williamson Rd., Roanoke 12 
Alluisi, Earl A., 10 ~.......... ae ee 115 West 11th Ave., Columbus, Ohio 
ONT, I DOMICE Bie onc sicccs ccc ciesccicecenn Riverside Apt., Radford 
Ashman, Stuart, 10 Feist ce Rare General Delivery, Williamsburg 
BALLENTINE, George Y., Jr., 2 .................. 211 Palen Ave., Hilton Village 
Banks, Richard ae ; .......University Station, Box 1635, Charlottesville 
eS 2 Sa, aera ens rele oh ~ 2009 West Grace St., Richmond 
Black, St “eR: 207 Monte Vista Ave., Charlottesville 
Bowers, Russell V., RRL iat Se ceiis' MCV Station, Richmond 19 
Bryant, Sarah H., ee es eile incase tees tase ice ae Radford College, Radford 
Burch, John Bayard, 4 .................... 18 Veterans Village, R-M Col., Ashland 
perms, James K.. $ ~..................... Box 1541, School of Geology, University 
Dera, Menenen A., 4 ......... Box 5223, Tech Station, Blacksburg 
CALIGA, Charles F., 8 ..................................School of Geology, University 
ie 3220 Memorial Ave., Lynchburg 
Carper, Marshall J., 9 —......................Box 351, MCV Station, Richmond 19 
Casey, Sylvia, 9 sai teancb uebsnaogsaton diame hail teat na eae ee Box 163, Raven 
Childers, Aldena, ~ peepee ths ataaaneagatnes Box 373, Radford College, Radford 
Chilton, John M., ....Box 1342, University Station, Charlottesville 
Choate, McLin S., y's pens ee eS Forest Hills, Danville 
Clark, Robert, 4 _...... Se eanieeees 703 Dale Drive, Silver Spring, Md. 
Colley, Raymond pees URE eae 724 Lee Ave., Fredericksburg 
Collier, a ) ee College, Ashland 








Our Latest Achievement — 


CAROLINA-PLAST-O-MOUNTS 


Carolina-quality specimens embedded in clear plastic. 
We introduce cover glass protection over smaller speci- 
mens mounted for microscopic study. Look for Plasto- 
mount listings in Carolina Tips, our monthly publication. 


WE INVITE YOUR INQUIRY 


Carolina Biological Supply Company 


ELON COLLEGE, NORTH CAROLINA 
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Compton, Biss Deritta, 10 .......-.:.....-.-.2-....... Women’s Dorm, University 

Cooke, Horace B., II, 8 .............. 17 Vicar Lane “Stonisende”’, Alexandria 

Gooper, Leonard, 12 .................... Statistical Laboratory, V.P.I., Blacksburg 

Copeland, D.. Robert, 10 ........................ 2950 Rivermont Ave., Lynchburg 

eer I nc eat Box 394, Radford College, Radford 

Em Si. 0 @e . ORey. ae aaa iene 2101 E. Marshall St., Richmond 

Cousins, Thomas Edward, Jr., 5........... Route 14, Box 171, Richmond 23 
ae: Be ee on Radford College, Radford 

Craver, Cirtrord Ti... 15, 20: nana. occa cess csccssncnesesins 7315 Woodfin Ave., Norfolk 

Crowder, b.. Tingey, § ~...........x SS Eee et Ro BEES Kenbridge 

DAMSON, Miss ot ee eee eee St. Paul 

PS a Boo Ok a eee Box 1085, Williamsburg 

Davidson, Miss Gladys RELIG ONAR IS Res Hollins College 

ES Si: aa. : SERS eae ener tee ane ass Box 1174, Williamsburg 

Dillon, Martha ens. WE os todtcsaraeedeats Box 371, Radford College, Radford 

BUS, FUN Bo Do icvnsccscncssscncencpenccocns Box 432, Madison Col., Harrisonburg 

RRUPIED, OSES 085 AD wconvidevesusctannsapectocesenet 4835 — 24ht Road, North Arlington 

ENGLE, JAMES W., JR., 4, 1 ..... ...Box 5325, Tech. Sta., Blacksburg 

DANINE YS, OMG FL... JP. Sy. cncccccircececcek: Box 173, University of Richmond 

PAPEL OTE, TORAENS OG ose casicenctnctslsneceacinerteicevaucoc eae Princess Anne 

Ve RS ee || ee ere -Box 146, Radford Col., Radford 
é, Flewellen, Barbour, H., 8 .................... 632 Evergreen Ave., Charlottesville 
PNG MU PO oc sn castes odrecevanocnv ck careosmcarsensonncocds Route 4, Rocky Mount 
Forkgen, Peter, 8 ...........................- Jee lecms Sigma Nu House, Lexington 
l jog ie oR 2 Re a 3013 Seminary Ave., Richmond 
GOTTSCHALL, ANDREW, JR., 10 - Box 55, W & L, Lexington 
‘ Graham, Charles J., 4, 5 .............. Box 291, ‘Bridgew ater Col., Bridgewater 
: Grant, W: F.,.¢ ................landy Exp. Farm., U. of Va, Charlottesville 
1 HAMILTON, C. S., 9, Bee Box 467, MCV Station, Richmond 19 
Hargis, Wm. J., Jr., Be aceees vessssseeseeessseeee-Oaae Ellis Ave., Richmond 22 
wire ae a William Sg: Senne norae a School of Geology, University 
Hart, C. W., Jr., 4 Fac RSER er Ccnornd ne eNe- 1005 High St., Farmville 
Hay, WW. R. T., | OLEATE IIS Four Winds, Mendham, N. J. 
Hegwood, Bisa Muriel, 4 +....2......2:0-.-.<.ccscsqvered 402 Randolph St., Radford 
Himkie: Barfton L., 5, 7 «........... ed 114 Robertson Ave., Charlottesville 
Howren, Harry Hubert, dr., 9 ..................... 3522 Hanover Ave., Richmond 
POOUEE,. POU Fg le D cacevnvscceccce Sevscencatononsienesions -Box 25, Charlottesville 
Humann, A. Dawn, 10, 2 Feakatecelen Box 101- A, Radford College, Radford 
Humphris, C. — Dc peat coreealaaie eames Ree East Lexington 
Hunt, W. H., seseseeeeseseeeeeeeeeeeee--b@ta Theta Pi House, Lexington 
Hutton, Daniel Cogdell, SRNR cena gclleeapetts: Sita foe pe Ge Colony 
a ee ae ey ene ASP ed ee 1 Stadium Road, Charlottesville 
Hyson, R. W.. a LRAT A RO, COREA RT RN NSIS nN NT sheen -Box 907, Lexington 
TINGE, Patricia: Ti, UO. <nnscccisn.cesccci nnd. escienceceses UREN, Blue Ridge 
JENNINGS, Lloyd H., 10 ............ ....1310 Radcliffe Ave., Lynchburg 
KEMPF, ES SS SE eee anh eee ae Box 1733, University 
Oe SR Oc a | TE Route 1, Box 352, Norfolk 
Meeueiss,, Wt a oc vn ccs cdicoseccaedcnccecsenbccinests Box 1461, Williamsburg 
LESTER, John C., Jr., 1 : aoe sacsescecees Vekrede, Blacksburg 
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